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6 rims Eruditiſſimi eZnteceſoris No- 
N -$}) ftri laboribus Serenyſimo hnjuſce 
a Profeſfionis Fundator: C.AROLO + 
f 1295 SECUNDO PBritannarim Reg: 
2 jg 4 =, Clementiſſimo conlecratis : Mex Srrc- 
ceſſoris primitiz qualeſcunque Proxime lub I 4- 
FEST ATE Patrono jure merito le deberi ag- 
noſcunt, Perſonz preſertim Sacre, ad quales an- 
tiquitus jubente Deo ejuſmodi {pecabant dona- 
ria; Ac proinde ex officij ſimul 8& ſux inopiz 
ſenſu ſe Two: ſolius Patrocmio committunt, REVE-. 
RENDISSIME PRASUL, cum ſtrenui Patro;:s 
clientelam, tum Ptam Parris Almi Benediationem 
5 "IX humillime 


DEDICATIO. 
humillime comprecantes in uberiorem « A athe- 
zaticz proventum per Regiz Donationis , ſum- 
mo hic rei literariz detrimento alias certd peri- 
turz, ſtabilimentum & Proſperitatem. Reverendsf- 
ſmum Dominun latere nequit,, quantum , idque 
non fine cauſa, glorietur Collegium eMC ariſchal- 
lanum le non ſolum, prezter quam Plurimos alios 
ſuo tempore claros , Noſtrum Patrouum maxi- 
me Yenerandum habuiſſe Alumnum , alio{que Hu» 
jus Ecclefiz Patres adhuc {uperſtites; Verum eti- 
am omnem quam habet hzc regio Matheſinlonge 
lateque Ciffuliſſe ,» czteri{que hujus Regni Athe- 
nzis Profeſſores omnes hucuſque dedifſe : Quod 
Piz Dn. Lidadely in hunc finem Donationi rribu- 
endum; Nec non haud minus Piz curz fide- 
lique culturz Inclyt: ABREDOMNTE. Senatas, qui 
eam, inter alias eju{modi non paucas notabili- 
ter adminiftratas , per ſeptuaginta nunc retro an- 
nos ſartam teAam conferyavit 8 tripld fere auxit, 
in perpetuum ///izs C:vitatis emolumentum ac de- 
cus; Aliarum yerd dedecus execrandum , ubi ſe- 
cus imo contrarium fuerit. Opxſculam hoc in 
uſum 7aventutss S. ANDRER. pridem conſcri- 
ptum, 6 efflagitantibus hujus loci Amicis , alij{- 
que alibi ſagaciſhmis Mathematum Alumnis , 
publici juris nunc fatum Yeſtro V\ ominis Vene- 
rands Auſpicio, gratum fore exoptans, omni hu- 
militate animi jam denuo Dicat Conſecratque. 
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Lectori BENEVOLO, 


Ad Lementorum ſyſtema primus conſcripfit Eucli- 

des, in quo licet per bis mille annos nuſ- 

DSX quam deprehenſus ſit paralogiſmus ; wvarie 

TANVY tamen ſcias amice LeQor adverſus illud de- 

ay ferri, quorum nonnulla hujus preſertim ſecult 

% tyrones, in quorum uſum effiagitantibus 

' amicis , hicce libellus in apricum prorepſit, 

plurimim morari ſolent. Scil, Axiomatum ſimul (5 definitionum 

nimia congeries. In harum quibuſdam moleſta valde ſaltem 

voce tenus aſperitas; in alijs latens veritas non ſatis perſpicuas 

Enunciata quzdam in axiomatum album gratis admiſſa : 

dum alia per ſe nota ſuſcipiuntar probanda. Propoſitionum 

quam plurimarum in Lib. Przcipue 2, $. 11. QF 12, De- 

monſtrationes admodum perplexz atque prolixe, Redundans 

aliarum numerus nullius fere uſus , preterquam in paucis ſe- 

quentium ſtabiliendis , dum his ſemel aliunde probatis, aliz 

apprime neceſſariz deſiderari videntur. Tandem librorum ac 

propoſitionum ordo occultus atque promiſcuus. Quz obſtacula 

ne apud nos in ftudij Mathematict: moram deinceps valeant , 
quantum poſſumus , ita removentur. 

Sepultis definitionibus ſuperfluis (9 axiomatis , reliquarum 
ſubobſcure in Theoremata wverruntur , qualia ſunt AX. 10. 
13. 14. Lib, I. Eucl. Cum def. 10, (F 20. Lib. 5. &f 5. 
6tl, Compoſitionem Rationum ſupponentibus. E contrario , 
Propoſitiones quzdam ac ſua media #que clarz ad axiomate 
0G poſtulata reducuntur , ut 2 Cf 3 Lib. 1. cumn. 4tt, 
haud difficiliores ipſis poſtulatis ibidem traditis: 1. 8: 9. OF 
10, Ejuſdem; primo quippe Lib. 1. Axiomate, ut particula- 
12a ſuo univerſali, comprehenſ#; vel ex naturali Rationis _ 

a nobts 


Ad Lecorem, 
a nobis uſurpata evidentes. Quzdam item propoſitiones reſcin- 
auntur tanquam inutiles , principalioribus ad quas unice de- 
ſtinabantur , aliter & facilius quam earum ope demonſtra- 
tis : uf q Lib. 1, 23. Lib. 3, ſex primz, 13. 20, Of 21. 
Lib. s, $7. 28: 29. Lib. 6,- 22. 23. 26. 35- 39. Lib, 3. 
4+ 16, 17, Lib. 12, Reliquarum complures verbis felicioribas 
traditz hic brevits 5 clarins quam alibi, quantum ſcio, de- 
monſtrantur ;, in Libro, 2. ſpeciatim, abſque faſtidinſis figu- 
rarum conſtruionibus , ſolo dudin per modum Multiplicationts 
faFo : Et Libro. 5, nbis Primo ( tirus preterea Det. 12. 
I 4- IG. 17, 18, 19, ſublatis, 9h woces propcfitionum ed ſpectans 
tium mutatis ) mediante genuina Rationis notione a Tac- 
queto mutuata (F 15na Lib 5, Eucl, De proportionali- 
bus in quovis genere quanti probata: Unde hic hiber uterque 
tyrombus hucuſque ſumme arduns omnium facillimus evaſit, 

Quod ad hujus libelli methodum : Liver. 5. Eucl. 7n eo 
ponttur primus , tum ordine natur®? , cum de quanto in genere 
agat ; tum diſcipline, cum quzdam de circuls theoremata 
proportionuam adjumentd milto facilins quam aliter proban- 

tur. Hunc ſequuntur Primi propoſitiones de liners redis o&5 
angulis , cum Secundo ; Dein reliquum Primi cum Sexto , 
Tertius cam Quarto , Undecimus tandem & Duodecimus 
7n reliquos quatuor libros digeſti , quibus complexa ſolidarum 
d)Arina ceteris Elementis perſpicuitate u{latenus vix cedere 
uidetur, Horum oo librorum aunu{quiſque ſuo tituls notatur 
n-alias;ſpecialinres ſubdiviſus , ut methodus diſcenti appareat. 
Problemata \ Theorematis Nataraliter ſequuntur , 1dque ut 
plurimim abſque ratiocinio. P9hoſitionibus Enclidis aliz per- 
quam neceſſarix commiſcentur, ut in Lib. 1. in gratiam Arith- 
meric# Practicx & Analyticz potijfimum , unde Elemen- 
torum fiat ſyſtema plenius, quod nihilominus ad altorum mo- 
lem minime excreſcats Singulx propoſitiones ſuis notantur 
Autoribus : partim ut jus ſuum cuique tribuatur , partim ut 
hic libellus ſimul cum tabula adjefa ipfius Euclidis vicem 
in quocunque negotio Mathematico tibi ſuppleat : quarum pre- 
rerea non pauce afteriſmd notantur , quas pro una vice aut 
pluribus tyrones tranſeant , donec reliquas mage neceſſarias 


earumgue uſum in praxibus ſaltem Geometricis accurate ca- 
captant 


= . 
, 


i... wy . bead. 


Ad Lecorem. 


piant, Appendix denique ſubjungitur , quorſum? ipſe titulus 
indicat : TraQtatus etiam de Logarithmis cum utraque Tris 
gonometria proxtme perdiſcendus, quo ſimul & Elementis cum 
Arithmetica Vulgari, quz pafſim habetur , probe intelle&ts , 
quod brevi poterts, altiora Mathematum ſcandere wvalebis, 

Cxteri non tanguntny Euclidis Libri; Nam 7. 8. O& 9. 
Elementa Geometrica non ſunt , ſed ſpeculationes de numeris, 
> unde Arithmetica praftica non dependet , verum A paucds qui- 
 buſdam proportionum theorematis in hujus libro primo tradi- 
{ol tis, ut in tranſitu videbis, Decimi loco ſufficiunt que de 
7 Commenlurabilibus & Incommenſurabilibus in genere oF 
3 de lineis incoinmenſurabilibus quibuſdam ad fines horum Lib. 
* 1 & 3 habentur, Libri deinque 13. 14. © 15. ſunt niſt 
* quinque corporum regularium contemplationes partun utiles in 
gratiam Philoſophix Platonice , quam profitebatur Euclides, 
excogitatx. His utere Of Vale, 


f G, &; 


" Wi —Y : 
= a> Oe 


Primum Cor. 10: 13, Eucl, (ci, Diameter biſecans 
arcum biſecat etiam cordam, Omiſftmus in Lib. 4. 
Ejus probationem wide in demonſlr. $4, Theor. Trigons 
Plan, 


- 


Principiorim , 


I 


Prancipiorum Genera apud Geometras ſunt hc. 


Efinitio eſt explicatio vocabuli artis, 
| Axioma eſt ſententia per-ſe- clara; | 1 
Poſtulatum eſt qud petitur aliquid facillimum fieri, quod 
recuſari nequit, 
Theorema eſt quod proponirt aliquid demonſtrandum. 
Problema eſt quod proponir aliquid efficiendum 
Corollarium eſt quod & fata demonſtratione colligitur 
tanquam- aliquod lucrum. ; 
Lenmna- eſt-aliqua przmiſſa demonſtrata , ut demonſtratto 
i evadat brevior. 
Scholium eſt alicujus principij ſupplementum , aur ſalrem 
dodrina aliqua ad idem ſpe&ans ultertus explicata, 


Focum contraFiones in hoc libro, ut per. pro Parallelo- 
Srammum , ppd. pro Parallelipipedum. redg. pro Re- | 
Rangulum, &c. Sunt obvie ; Charaeres generales explican- | 
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tar in proprijs bocis. 
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ELEMENTORUM GEOMETRICORUM 
Liber Primus. 


DE 
QUANTO in Genere. 


Definitiones. 


D Agnitudo ſeu Quantum dicitur 
1d quo majus & minus dari poteſt in 
codem genere. Ejuſque relario ad ſu- 
am menſuram menſurantem aur quaſi 
\ menſuram , vocatur Quantitas, ab» 
= ſtrate (cil. ſumpra; plerumque ramen 
apud Geometras voces Magnitudo & Quanritas pro ipſ1s 
quantis concrete uſurpantur. 
2, Unitas dicitur quantitas quzdam nota & familtaris 
( cujuſcunque fir generis) ad quam reſpeRu habito, valores 
aliarum quanritatum quz ſpefancur ut incognitz , #ſtima-« 
mus : & multitudinem hujuſmod! unitatum vocamus Nu- 
merum 3 ficut uniraris parrem vocamus frationem : Om- 
nemque numerum dicimus verum , quem unitas, hujuſve 
pars aliquota ( 2da, 3tia vel gra &c. ) aliquoties repetita 
componit : qualis eft omnis qui notis tantum vulgaribus, 
@. I. 2+ 3+ KC, abſ{que przfixo ſigno conſcribi ſoler, 
A 


Net 


Elementorum Geometricorum 


Not. Euclidem Numeri vocabulum quandoque late ſumere pra 
omni eo quo quantitas cujuſuis rei exprimitur, ut in 16. 11, 18, 
19+ def. lib. 7. Quandoque vers ad unitatum multitudinem re- 
ſtringere, ut in definitionibus iſtas ibidem pracedentibus. 


3. Magnitudo magnitudinem continere dicitur, cum iſta 
hanc in ſe continet vel zqualem, 

4. Magnitudo magnirudinis , minor majoris & ejuſdem 
generis, vocatur Pars. Major vero minoris dicitur Totum. 

5. Si pars ſuum totum metiarur, ſeu aliquories ſumpta id 
adzquer, dicitur ejus pars al1quota vel menſura , item 
Simplex vel Submultiplex : ficut ipſum rotum reſpectu 
ejuſmod! partis dicitur Multiplex. S1 vero pars utcunque 
reperita ſuum totum non adxquet, vocatur Aliquanta, Src 
3 eſt pars aliquota numeri 12, ſed al1quanta numeri 9, 

6. Similes partes ſunr quz codem modo ſeu xque 1n ſuis 
rotis continencur; ut qualis pars ſui totius eſt ura , talis 
pars ſui fit altera, Quod ſane nihil aliud eſt, quam partes 
ſmiles ad ſua tora eandemn rationem habere. 

7. Ratio eſt duarum magnitudinum ejuſdem generts 
murua quzdam habitudo : Eaque vel ſecundum earum dit- 
ferentiam qua una alteram excedir, dicirurque Ratio Arith- 
metica ; at qua v. g. 6. excedit 2. OF notatur fic, 6 — 2, Vel 
ſecundum modum quo una alteram continer aut 1n ea con- 
tinetur, & dicitur Geometrica z ut qua 6 continet 2, Prior 
cujuſvis rationis terminus vocatur Antecedens , poſterior 
autem conſequens, 


Not. Per Rationem ut & Proportionem ſumpliciter , ſemper 
antelliguntur Geometric#, 


8. Proportio eſt rationum identitas aut Xqualitas. Cum 
zeitur in tribus tantum terminis diſtin&is habetur aliqua propor 
tio, medius Xquivalet duobus. 

9. Duz rationes dicuntur #quales ſeu exdem , cum us 
triuſque antecedens Xque ( nec magis nec minus ) conti- 
net ſuum conſequentem, vel in eo continetur. Duz vero 
rationes ſunt inxquales , ſeu una altera major , quando an- 
recedens unius” rationis magis continer ſunm conſequen- 

_ tein 


8. 
na 
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rem, vel minus in co continetnr , quam antecedens alte- 
rius conrinet ſuum, vel in eo continetur, 


Sic ratio quam habet 6 ad 2, zqualis eſt rationi quam habet 
z ad 1. Major vero ratione quam habet 8 ad 4. Et minor ratione 
quam habet 10, ad 2. 


Not. Cum de magnitudinibus in genere ſermo hic fiat, eas per 
literas alphabeticas in poſterum reprzſentari expedit. Ita ratio 
V. £. magnitudinis A ad B, fic notatur, 4A: B, vel & 


10, Magnitudines quz rationes habent xquales, vocan- 
tur Proportionales. Horum f1 med1j bis ſumantur ( ita ur 
fint conſequentes reſpe&tu przcedentis, & antecedentes 
reſpe&u ſequentis ) dicuntur continue proportionales 3 fi 
autem nullus terminus bis ſumatur , vocantur diſcretim 
proportionales, vel ſimplicicer Proportionales. 


Continue proportionales ſic notantur — A. B. C. D, & fic 
efferuntur, eſt A ad B, ut Bad C, &F B ad C, ut C ad D. di- 
cretim proportionales ſic notantur, A: B:: C: D, vel 4: B = 
C: D, vel\—6. Er ſic leguntur, Eft A ad B, ut C ad D, vel 
ratio inter A Cy B #qualis eſt ration inter C &F D. 


11, Magnitudines dicuntur Homologz , Antecedentes 
quidem antecedentibus , conſequentes vero conſequenti- 
bus. ut ſupra, A&C, B&D. 

i2, Magnitudines dicuntur addi , cum in unam colli- 
guntur ſummam ſeu aggregarum, ; 

13. Magnirudo a magnitudine dicitur ſubſtrahi , cum 
ab ea aufercur. | 

Summa ex A (F B, fic notatur A {- P, oF curte ſic legi ſo- 
let, A plus B. ſed reſiduum , cum B ſubſtrahitur ex A, ſic 
A— B, legiturque A minus B, vel exceſſus magnitudinis A ſu- 
pra B. fic 6— 3,1.e.2:0—2 )jeu— 2, 1, e. duo infra nihil. 


14. Magnitudo B magnitudinem C multiplicare dict- 
eur, cum talis invenitur magnitudo H, ita ut fir unitas, 
quz dicatur A, ad multiplicantem B , ur mulriplicand# 
C ad productam Hvel B C 

A 2 Pradutun 
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Produum v. g. ex C multiplicato per B fic notatur BC, quod 
tamen per ſimplicem literam etiam reprzſentari poteſt, 


COR, Pater , quod integrum unitate majus magni- 
rudinem multiplicans , cam auger , fradtio 
vero minuit , 1n ratione multiplicantis ad 


unitatem. 


Sic multiplicando 12 per 3, producitur 363 75 multiplicando 
12 Per — producitur 4. Nam eft 1: 3:: 12: 36. 1:3: 1254. 
15 Sj produttum fiat ex magnitudine A aliqucties 
poſita & ſic in ſeipſam multiplicata continue, vocatur po- 
reſtas 2da, 3ria, gta, &c. ( vel quadratum, cubus, quadraro 
uadratum &c. ) pro numero dimenſionum ſeu magnitu- 
inum Zqualium quibus conſtat z & 1ipla A magnirudo 
vocatur radix quadrata ſeu 2dana poteſtatis 2d, cubica 
{eu 3riana poteſtatis 3riz, & fic deinceps. 


Sic poſita A pro radice, A A eft 2da poteſtas , AAA zt!a, 
Go c. brevius fic notantur A. A, A3, Av. ( exponentibus 1. 2. 
3. 4» numerum dimenſionum indicantibus ) vel A. Aq. Ac. Aqq. 
Plures magnitudines v. g. 3. 3. 3« continue ſic multiplicantur, 3 
per 3 facit 9, (F 9 per 3 ſacit 27. 

16 Magnitudo C magnitudinem H dividere dicitur, 
cum talis invenitur magnitudo B , Quortus didta': ita ur 
diviſor C fit ad dividendam H, ut unitas ( que dicatur 
A ) ad quotum B, 


Quotus ex H diviſo per C, ſic ſolet notari 5. ; cum diviſio ita 
fit in numeris , ut diviſor v. g. 4 non excedat diuvidendum 8, 
by : "Rep . . . . 
Func quotus 5 ( þ, e. 8 partes gia ) dicitur fraftio impropria : 
ſimiliter 3. nam ille eft numerus integer, hic vero unitas , more 
frattiomm notatte | 
COR. x. Pact , quod integrum unitate majus magni- 
rudinem dividens, eam minuir, fratio vero; 


auget , 1n ratione diviſoris ad unitatem. 
Sc 


- % 


Liber I. 5 
Sic dividendo 12 per 3, invenitur 43 O dividends 12 per > 
efficitur 36. nam eſt 3: 12:: 1:4. © 4; 12:5 1: 35. Quod 

ad s. th. hinc non pendet. 


COR. 2. Pater, perinde efſe, five magnirudo quzvis 
dividarur per diviſorem , five multiplicetur 
per diviſoris partem unicam ab ipſo deno- 
minatam, 


Hoc eſt, v. g.frve 12 dividatur per 3, ſive multiplicetur per 
=; Nam utrobique procreatur 4, ſecundum def. multipl. CF diviſ. 

17 Magnitudo magnitudinem dividens abſque reſiduo 
dicitur eam metiri. fic 2 eſt menſura numer! 8. 

18. Ex aliqua poteſtate dicirtur radix extrah1 , quando 
invenitur magnitudo quz in ſeipſam continue multiplicata 
datam produxit poteſtatem. fic 3 eſt radix quadrata nu- 
meri 9, cubica numer1 27, &c. 

19, Radix numeri qui vera poteſtas non eſt , qualis efſe 
ſupponirur, ut & magnitudinis cujuſcunque ipſo defignatz, 
vocatur Surda, h. e. ( ut poſtea ) vero numero non ex- 
plicabilis; ut radices quadrata & cubica numer! 6; notantur 
fic, 6, y/c. 6 vel y3. 6. quarum illa eſt inter 2 & 3, 
hec inter 1&2, 


Not. 1. Licet duz tantum ſint poteſtates Geometrice, Qua- 
dratum ſcil. & Cubus , ex dufu ſeu motu originem ducentes; 
numero tamen infinite ſunt quarumuis maznitudinum poteſtates 
Analyticx per multiplicationem fax: quz quoniam eandam 
inter ſe habent relationem, quam Geometrice , nomintbas geames- 
tricis inſtgniuntur, 

. 20. Ratio ex rationibus compon! dicitur, cum ex earum 
mult1plicatione producitur : utratio AD: BC, ex A: B & 
D : Ge 

21. Rationum poteſtates dicuntur duplicatz, triplicatz 

&c. earum quarum ſunt poteſtares. 


Sic notantur, A*: BB =A: Bhbis, A3: Bi—=A: Brer. && fic 
. leguntur, ratio quadrati ex A ad quadratum ex B eſt duplicata 
rations quam habet A ad B, 


A3 22, Mag- 
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22, Magnitudines iſtz dicuntur commenſurabiles quas 
eadem menſura metitur. Incommenſurabiles vero quas 
nulla menſura metitur. 


Sic linez v. g.8. pedum & 13 pedum ſunt commenſurabiles, 
quia linea unius pedis continetur in una offies prxciſe , & in 
altera tridecies. Item y/ 18 © y/ 59 (aut magnitudines guz- 
cunque ijs deſignatz ) nam y/ 2 continetur in y/ 18 per y/ 9, h. e. 
ter, in y/go per 28, h. e. quinquies; quare eſt y/ 18: 

$0:: 3: 5. ut poſtea patebit, Sed y12& 1s nullam 
menſuram fibi habent communem; nam y/ 3 dividit y 12 per 
V 4,1 e. 23ſed 15 per ys, 1. e. 2 OF partem unitatis inex- 
plicabilem, ideo ratio y 12: y/ 15 veris numeris exprimi nequit, 


* Not: Sermonem hic fiert de menſura aftuali, ſeu ipſarum 
magnitudinum, qualem ipſz v. g. y/ 12 Of y 15 nullam habent; 
licet ipſarum quadrata 12 &y 1s habeant 3 pro menſura com- 
mnuni ; ob quod 12 (fy y 1s dicuntur aftu incommenſurabiles, 
ſed potentia commenſurabiles, ideoque y/ 3 ipſarum menſura 
rantum potentialis, | | 


In ſequentibus preterea uſurpantur hxc ſigna. 


g= -Þ A er B ſunt Zquales. 

a > ÞB A eſt major quam B. 

A B &;...: A eſt minor quam B 

A "4 p >!gnificant A et B ſunt commenſurabiles(' 
& 3. VB A et B ſunt incomenſurabiles 
N : N Ur Numerus ad numerum. 


In citationibus ultimus numerus indicat [ibrum, penultt- 
mus theorema , antepenultimus cofollarium problema aur 


Scholium. 


— 


AXIOMATA. 


1. Torum eſt zquale omnibus ſuis partibus ſimul ſumpris; 
Ac proinde eſt qualibet earum majus. : : 

2. Quz cidem vel zqualibus ſunt zqualia, ſunt zqualia 
Inter ſe, & quod uno #qualium majus eſt aut minus,cft i 


Liber 1. 7 


' altero majus aut minus: five quantirates ſimpliciter fu- 


erint, five rationes. E. 8. v 

. Si Zqualibus addas aut demas #qualiaz tota, fic etiam 
refidus, erunt #qualia. Inxqualia vero, fi inzqualia addas 
aut demas. 

4. Si inzqualibus addas aut demas zqualia tota , fic 
etiam refidua , erunt inzqualia, eodem prorſus modo qua 
pſa propofita. 

5. Si 1nxqualibus inzqualia addas , majori majus, & mt« 
nori minus; tora erunt inzqualia, 

6. S1 inzqualibus 1nzqualia demas, a majore minus, & 
a minore majus  refidua erunt inzqualia. 

7. S1 minus a majore auferatur quoties poteſt; majus vel 
exhaurietur ; vel refiduum erit ablato minus. | 

8. Quod eſt minore minus , eſt majore multo minus. 

9. Majore majus, eſt minore multo majus. 

10. Dimidium majoris excedit dimidium minoris; & fic 
de alia quacunque aliquota, | 

11, Eadem vel zquales ad eandem magnitudinem vel 
zquales, eandem habent rationem. ſeu ut ex 9g. def. eas 
Xque continent vel in 1js continentur E. 7. % 

12, Quz ad eandem magnitudinem vel zquales eandem 
habent rationem, Zquales ſunt inter ſe. & Ad quas 
eadem magnitudo vel zquales eandem habet rationem , 
Iſtz quoque ſunt inter ſe R— E. 9. $e 

13, Ad candem magnitudem major majorem rationent 
hater, quam minor. Sed e contra, Eadem magnitudo ma- 
jorem rationem habet ad minorem , quam ad majo* 
rem. E. 8.. % 

14. Quz ad candem magnitudinem rationem haber 

majorem , illa major eſt. ( eam quippe maglis- continer, 
vel in ea minus continetur , quam altera ) Ad quam vero 
eadem magnitudo majorem habet rationem , illa mi- 
nor eſt. | _ 

z 3. Similes partes ad ſua tota eandem habent rationem- 
( vid. 6. def. ) Ideoque quantitates fimplices eandem ha- 
bent rationem ad ſuas zquimultiplices. Nam iftz funt ha- 
rum ſimiles aliquorz, fic eſt B; BG;;: D; DC. & 2:65 
4 3: 12s 16, Magnts 


L Elementorum Geometricorum 
. 16, Magnitudo quotcunque magnitudines metiens, com- 
poſitam quoque ex. ipfis metitur. 

17. Magnitudo quamcunque magnitudinem metiens , 
meritur quoque omnem quam 11la metitur. 

18. Magnitudo metiens totam magnirtudinem & ablaram, 
meticur & reliquam. 

Ig. S1 fit prima ad ſecundam , ut tertia ad quartam 3 
(A:B::C:D) Tunc erir ( invertendo ) ſecunda ad 
primam, ur quarta ad tertiam. ( h.e. B: A::D:C) 

E. Ce 4. 5. 
. Nam A (y C eodem modo continere B dy D, & has in illis 
eodem modo contineri, idem prorſus ſunt. E. 26. 5. 


- 20, $1 prima majorem habeat rationem ad ſecundam, 
quam tertia ad quartam; ( A: B >C: D ) Tunc (invertendo) 
ſecunda minorem habebit rationem ad primam , quam 
Quarta ad terttam, (h.e. B:A<D:C) 
Nam ſt A magis contineat B, quam C continet D ; tunc B 
$1agts continetur in ,A, quam-D in C. 
21. Si zqualia( A. a ) multiplicent vel dividant zqua- 
lia: ( B, b) Erunt produtta , item quot!1, inter ſe 
zqualia. ' AB=ab, E—*.) 


© Perdef. mult. 1: A::B: AB, Gy 1:4:: b: ab; ſed(11.ax.) 
1: A::1: a, Erg.(2 ax.) B: AB:: b: ab; ideoque (12.ax.) 
AB ab. Similiter per def. div. probatur eſſe *—2 , 


'POSTULATA. 


IT. Datz magnitudinj finitz aliam datam addere liceat. 
2* Datz magnitudini finitz majori minorem detrahere 
licer quoties poteſt. 
3- Quamliber magnitudinem finitam toties multiplicare 
liceat , donec quamliber aliam finitam ejuſdem generis 


 excedar, 
SCHOL. IL 


- Ve magnitudinum cujuſuis generis . multiplicatio diviſio Of 
zadicum extraio clarior fiat , multiplicationem in linets _ 
exemp 


DD *% > k DB 7} yy ©» 


HK wn Cana frm 


a 


Liber LT. 


9 
exemplo illuftrabimus. fit linea C 6 pedum multiplican 1a per 
B lineam 4 pedum, (5 4 linea 2 pedum ponatur pro unital ez fic 
A erit 1 binarius pedum, B 2 binarij, C 3 binary : dein 11 rvenj= 
atur quarta linea, quz dicatur H, ad quam ita ſe habeat C, ut 
A ad B: hac H ( per 14 def.. ) erit linea produfa cont inens 
6 binar1os pedum ſeu 12 pedes. Similiter ſt linea 1 pedis pona- 
tur pro unitate, linea produtta erit 24 pedum ; Nam eſt 1 pes 
ad y pedes, ut 6 pedes ad 24, pedes. 


SCHOL. I 


Quoniam in propoſitionum demonſtrationibus & reſolutionibus 
problematum ſxpe occurrit magnttudinum fignis + (F —- af- 
fetarum algorithmus ;, hujus ideo regulas quod ad ſigna hic 
tradere wviſum eſt, Ubi Not. ubicunque nullum expritnitur 
fienum, ibidem intelligi eſſe ſignum +. 


Additio ſpecioſa conjungit omnes magnituclines 
datas, ſervatis fignis. 

Sic A—B additaad A + B, facit A+B + A—B}B, h. 
ee 2A, &A+Baddtaad A—Cfait Ab B+A--C, 
h. e. 2A+B —C, Hzxc patent. 

Subſtra&tio conjungit utramque magnitudinem , 
mutatis omnibus magnitudinis ſubſtrahe ndz 
fignis 

Sic BC ſublati ex + A, relinquitur A—B— C; ſed 
— B ſublata ex ++ A, relinquitur A + B: Nam toflends 
negationem ſeu abſentiam quantitatis B, ipſa B fit praſens ſeu 
additur. 


In Multiplicatione & divifione, Item in linearum 
ducu , eadem figna ponunt +, diverſa vero—, 


( r. ) Si utrobique ſit |, patet ; nam ex poſitivis reſultat 
quantitas poſitiva. 

(2.) AxB_C fait AB — AC. Nam eſt 
B=C+B—C, ideo ( 21. ax ) eſt AB—= A 
C+ AxB<C, Erg. wutrinque ablato AC, erit 

; : A B 


IO "i Elementorums Geomeiricorum 


AB-—= AC=AxB—C, Smauliter tn droiſ. Daia B 
—=C +B—C,eo L=S +7", Erg. 3 <=. 

(3. ) = Ax B-C facn—AB + AC. Nan 
eſt B— —=C+B—C , & multiplicanao per —ef , erit 
— AB = _— MC e1ſxB—C, & atrinque ad- 
dito AC, ert — AX B — Came {3 4 AC. Sm 
lter prorſus probatur ** facere —* +5; ___ eſt B< 


C +: B— Gs & drwvid. pref, erit —_— === 
of. B55 s > & utrinque addito = erit — +8, 


GAP, I. 
De Magnitudinibus Propottionalibus. 


THEOR. I. 


T una magnitudo aliam multiplicet, &y produtum 
per eandem dividatur ; Manebit ſibi #qualis. 


(4. 6. eA=YP—=W. &c, ) 
. Pex. def. multipl, eſtt: A::B: AB, &c = di- 
viſo per B, eſt 6 def. div, B: AB; 5 
Erg. pwr. 2. a6. RS: Att nt Þ, i per 
12, 4x, eſt a=? Similiter ag &c. Q.E.P. 


THEOR., 2. 
Si rationes ſint equales ; Tunc ipſarum quott 
ſunt equales, ( h. e, S; A: B==C:. Ds 
erit> == ) & e contra, 


EX 


DEC 


a. 
BY > —4 


[no A... 


Liber I. IT 

Ex hy. A: B:: C:D, & invert, B: A::D e 
C ; ſed _ m_— B, & C = ok rit per. 
def av. A:tnt2, &D: C:: 1:3 nw 
jane, eſt © A: - <, Erg. — Kn: 
A ——- C 


-FÞ$ $+ © ideoque per 12. ax. eſt } =Z.QE.D. 


Converſa. Ex hyp. & =& , ideoque ue IT, Ax. 
x! 4:chihs ſed per def, drv. eſt B: A:: 1:6 


B 


D: C:: 1: =>; Erg. per2. ax. lt B: A:: 
D: C, & awverr, A: B:: CG: DD RIM 


Not. I. Hinc, non incommode rations quantitas #ſtima- 
tur per ſuum quotum, 
Not II. hujus converſe demonſtratio eſt ipſius diref#z 


demonſtratio ordine inverſo poſita, ab ultima concluſione exordi- 
ens : ad quem modum omnium propoſitionum ſequentium quz con- 
vertuntur, converſ# ſimiliter probari poſſunt. 


THEOR. 3. 


$7 termini cujufuis quoti eandem magmtudinem 
multiplicent , vel per eam multiplicentar 3 Quotus 


idem quantitate manebit. ( þ, 6, == 
ana "00" "IO. ABC _.ZC 
I. Poſito AB =Z, erit P=5., & 3 =D. 


21. 4x. fed prrr, et == AZ: ak reſti- 
tuto Z in ſuum locumpro AB, erit Z = 


— 
E. D. 1 


Ubi Not: cam perdef, mult, Z ; multplican 
I, pms = ſen 7.5 == & per def. div. Mt E=x, 


Patet quod ; - mmltiplicans © = » proaucat F< : atque fc 
" nultiplicatis 


IO "i Elementorums Geomeiicorunm 
AB-—AC=AxB—C, Smuiliter in driſ. Daia B 


—=C 4+Z—C,ert - =% =O Erg. EEE, 


o A 
( 33+ Jn. C facn— AB + AC. " Nam 
ef B=C+B—C, & multiplicando per —e ,erit 
— AB — —i eAxB—C, & atrinque ad- 
dito AC, ert — AX B — C=—eAB+ AC. Sum 
lter prorſus probatur 5* facere —* +7; nam eſt B< 


C+B—C, & awd. pref, mot=Þ 


A A 


oh 4 B-( 4 _— I 
+=? , & utrinque addito - erit — + 


>10 


* 
De Magnitudinibus Propottionalibus. 


THEOR. IL. 


T una magnitudo aliam multiplicet, oy produFum 
per eandem dividatur ; Manebit ſibi 2qualis. 


( #. 6. eA=Y=2X. &c, ) 
. Per. def. multipl, eſt1: A::B: AB, 8 = di- 
viſo per B, eſt per def. div. B: AB; 5 
Erg. per. 2. ax. RT At ItÞ ——ols per 
12. 4x, eſt A=PSimiliter A=ws &c. Q.E.P. 


ITHUBOL. 2 


Si rationes fint aquales ; Tunc ipſarum quoti 
ſunt equales. (4. e, &% A:BSZC: D, 
erit: == ) & E Contra, 


EX 


Bji>=. D A 


Liber I. IqI 

Ex hy, A: B:: C:D, & imvert, B: A::De 
C ; ſed diviſo _ B, & C per oh crit per. 
def. div. Mr Artnt4, &D: C:: 1:5; ſed ut 
jaw, elt B: A: — <T, Erg. per ——_ eſt x: 
A — CG 


33x © < ideoque per 12. ax. eſt > =5.QE.D. 


Converſa. Ex hyp. & =£& , ideoque per IT, Ax. 
I: = c ; ſed per def, drv. eſt B: A:: 1:8 
Dit! £2 [RY Erg. per2. ax. eſt B: A:: 
D : C, & avert, A: B:: C: D. Q.E. D. 


Not. I. Hinc, non incommode rations quantitas zſtima- 
tur per ſuum quotum. 
Not II. hujus converſe demonſtratio eſt ipſius diretz 


demonſtratio ordine inverſo poſita, ab ultima concluſtone exordi- 
ens : ad quem modum omnium propoſitionum ſequentium que con- 
vertuntur, converſ# ſimiliter probari poſſunt. 


THEOR. 3. 


$7 termini cujufuis quoti eandem magmitudinem 
multiplicent ; vel per eam multiplicentur 5 Quotus 


idem quantitate manebit, ( þh, e, * =" 


I. Poſito AB =Z, erir®=Z, & 99 —E, 
21. ax. fed perr, eſt Þ= = reſti- 
tuto Z in ſyum locumpro AB, erit Z = 


_— 
15 


Ubi Not: cum perdef, mult, Z as jo 
5. frei: = ſen 7.5, & per def. div. MF 5 


Faw quod ; Z multiplicans © = » producat 5< : atque fi 
; * nk 


I2 Elementorum Geometricorum 

multiplicatio quotorum quorum alter unitat! zquatur , fit multj- 

plicando terminos homo/ogos , (F claritatts cauſa , multiplicans 

hic ponitur prior in produdto , uſque dum permutatio rations pro- 
2 Bo WM _ G "Oy. ey 

__ fuerit : fic © ft multiplicans m 5 , CG ſumultter & un 

==. prodgcto. 


"Ro * 0 + - 
5D = X%5 


6 
ſed} *1—1x5 ( leux £—£< x2) Erg. per 2 ax. 


B 
== & ; ſed per 1. part, ef P=1 ideoque per 2. 
CZ Os 
ax E—=&- Q- E. D. 2 
'THEDOR. <& E. 19. Fo 


Si fit prima ad ſecundam, ut tertia ad quartam ; 
Tunc fatum ab extremis x#quatur fatto a medijs ( h. 
e. Si A: B:: C: D, erit AD=BC) Go econ- 
tra, ſeu, A qualium fatorum fattrices ſunt reciproce 
proportronales, 


Per. 2. eſt } —5 , verum multiplicata D pey- 
A &B, atque C & D per B, erit per. 3. AD__. 


> 
a ' & BY ._C : | AD__ BC 
2, & 756 =g»> ideoque per2.4x $3= 55 & 


per conv. 2. AD: BD:: BC: BD, Erg. per 

12. ax, et ADZBC. Q.E. D. 

PROBL. Hinc tribus datis A B.C. invenitur quarta 
proportionalis = Multiplicando ſcil. tertiam per 
ſecundam , oF produdtum dividendo per primam. 


Cum pey. def. div. fit A: BC::1:7, erit Ax 
=, idepque conv, hz. A: B-: E A 
Eifdem datis prima proportionalis eſt '*, 2 da. 
_ ztla '. eZ 
Arithmerica tradit modum ſpecialem multiplicandi,& dt- 
videndi numeros, & Geometria lineas ; hic tantum _ 
itur 


ditu 
| pro 
que 


S( 


il 


| 


Liber 1. T3 
ditur proportio in iſt1s operationibus obſervara , & modus 


' productum & quorum per literas repreſentaud!1 1n qQuacun- 


que ſpecie quali. 
THEOK 4 | 


Si fit prima ad ſecundam, ut tertia ad quartam ( A: 
B:;: C5 D) Exit ( permutando 4 prima ad terttam , 
ut ſecunda ad quartam. ( A: C:: B:D) 


DT OO” a 
Per 2. eſt + => , SitE==;;, ideoque =3: erit 


| 21.ax. BE=Bxzx, h. c, BE=A, ( utpote 
* per def. div, eſt B: A:: 1: >; idcoque per, 4B 
# x2 —A )Similiter eſt DE=C. 1deo 21. ax. eſt 


E yel per þ 7 = Erg. conv. 2. elt A: C::Be 


COR. 1. Ex 18. aX. (F hinc Patet, Similes partes eſſe in- 
ter, ſe ut ſua tota, E. 15g. 5 


COR 3: In quatuor proportionalibus, fr prima ſit #qualis, 
major aut minor tertta 5, Secunda item erit Xqualis, 
major aut minor quarta. ' E. 15. 5 

COR. 3, Produ&a eſſe xqualia , ſt fattores fint aquales , 
ſeu utrumvis produtti fattorem ſur poſſe pro mul- 
tiplicante. ( h. e. AB — BA 


Nam per def, mult. eft1: A:: B: A B, &1:B:: 
A BA; Erg. permut, eſti: A:: B:: BA, 1deo per 2, 
ax, B : AB:: B: BA, Erg. per. 12. ax. AB==BA, 


SCHOL, Permutatio rations locum non habet in magmtu- 
dimbus diverſorum generum. Sic linee nn referun- 
tur ad ſuperficies , aut utravis harum ad corpora. 
Ideo ft per 4 th. ex DA* = BC? inferres A:B:: 
C* : D*, non dicendum foret A D*: B D:: BC: 
BD, ſed AD*: BD.:: BC BD*; namin- 
ter qQuantifates diverſarum dimenſ1onum non datur 


ratio, THEOR, 


'Elementorum G eometricorum., 


THEOR. 6: 


Si plures magnitudines per eandem multiplicentur, © Si 
aut dividantur; Tunc produfte multiplicatis , quoti * E 
diviſis erunt proportionales. (h e, A: B:: C4: © Q 
CB,& 2:2) bY 


wh 
CG 


1. Per def. mult, eſt 1: C:: A: CA,& B: CB; ideo 
per. 2 ax A:CA:: B:;: CB, & perm. A: B:: CA: 
GB, QED. 1*. 


ll 2. per def. av. eſt C: Ar: 1:2, &C:B:: 
1! Þ IT: ZE ; & perm, C:1::A:>,&B: =, ideo per 
2, 4x, & perm, AB::>:5. Q. E. D. 22 


G 


PROBL. MHinc(59 3. Rationes aut quotos ſeu fraones ad 
eundem conſequentem ſeu denominationem reducere , 


; wy Ws ae BC 
( he, - T5 ad T Op T s/tis equales ) 
multiplicando ſcil. terminos unius per denominato- 


vs | - ; rem alterius. 
1jſdem conſequen- 
? b . 


COR, Hinc patet quotos aut frafiones ey 
r15 efſe inter ſe ut antecedents, v. fg. 55 55 A: 
. C: Ac proinde eorum additio fit retento communi con- 
ſequente, addendo antecedentes ; ſicut ſubſtra&io ſub- 
| firahendo unum ab altero ;, ſed diviſio fit tantum di- 
wvidendo unum antecedentem per alterum. 


T HEDE. ». 


St quatuor proportionalium termini homologi zque 
multiplicentur aut dividantur z manebunt proportio- - © 
nales. ( h.e. Si A: B:: C: D, Erit ZA: B:: þ 
ZC:D, A:ZB:: C: ZD, Se Bicg D, 8 
Ar 2:7 C:p) & contra, ; 

Pare 1 


= 


tur, 
uote 
af" Þ. 


leo 
A: 


er 


j 
- 


S*., FS 
"Es 


Liber -L I5 
Patet .1. Nam perm. eſt A: C::B: D, ideo per. 6. 


' ZA:ZC::A:C, vel B: D, & perm, ZA: B:: ZC: D. 

! Similiter de 2do. Sed pro tio. dic, ideo 5:5: :B:D, 

' Erg. perm, -:B-:-: = : D. Similiter de 4to. 
Q. E. D. 


THEOR. 8.  Ex2&19. 5. 


S1 ut prima ad ſecundam , ita tertia ad quartam, 
quinta ad ſextam (5c. Tunc erit ut unus antecedens ad 
Junm conſequentem, ita ſumma antecedentium ad ſummam 
conſequentium. *tF ( ſi tantum ſint quatuor ) ita differ- 
entia ad differentiam. ( h.e, Si AiB:: C:iD, Erit 
HL: Bi: ASC:BE+D, & A--C: B—D. Item 
A:B::C+ A: D+B,&C—A:D—B)& 
contra. 

Dem. Per 4. eft AD —= EC, utrinque addito AB, erit per 


-3. ax, AB+ AD = AB + BC, & per conv. 4. A: B:: Ab 


C: B + D. Verum utrinque addito A B & ablatis zqualibus, 
hinc, 2 BC, 1llinc 2 AD., erit per 3. ax. AB— AD = 
AB — BC, Erg. per conv. 4 A: B:: A—C: B—D;& 
ſic de reliquo, Q.E.D. 

Secunda hujus: pars tic effertur ab Eucl. S7 totum ad to- 
tum, ut ablatum. (Fc. 


THEOR. 9. E. 18. 9. 


S1 fit prima ad ſecundam, ut tertia ad quartam : Tunc 
erit{ componendo ) ſumma prime (F ſecundz# ad primam 
vel ſecundam, ut ſumma tert1z 0y quartz ad tertiam vel 
quartam. he. e. 1 A:B:: C:D, Erit AFB: A:: 
C++ D:C.@4+B:B::C+D : D,G contra. 


Dem. Per. 4. eft BC— AD, utrinque addito AC, erit AC 
+ BC—=AC+ AD; Erg. conv. 4. A+B: A:: C 
D:C. Q.E.D. 1*. Sed utrinque addito BD, erit A 
+ BD —=BC-þ BD, Erg, conv. 44 A+B: B:: C+D: 
D. Q.E.,D., 2?. THEOR, 


'Elementorum Geometricorum, 


THEOR. 6. 


Si plures magnitudines per eandem multiplicentur, 
aut dividantur;, Tunc produtta multiplicatis , quot? 
diviſis erunt proportionales. ( h e, A: B::; C4: 
CB,& *:2) 


G 


1. Per def. mult. eſt 1: C:: A: CA,& B: CB; ideo 


per. 2 ax A:CA:: B:; CB, & perm. A: B:: CA: 
GB, Q.E.D. 1?. 


2. per af. aiv. eſt C: A:: 1:4, &C:B:: 


T: Z;8& perm, C:1::A:,&B: =, ideo per 


2, ax, & perm. A; B:: A: 5. 


Q. ED. 3 


Hinc & 3. Rationes aut quotos ſeu frationes ad 
eundem conſequentem ſeu denominationem reducere , 


A 6 © DA 4» BC c/4- 
( be, 5s ad 58. © vs s/tis equales ) 
multiplicando ſcil. terminos unius per denominato- 


rem alter1ius, 


PROBL., 


COR, Hinc patet quotos aut fraFiones ejuſdem conſequen- 


tis efſe inter ſe ut antecedents, v, g. EE 55 A: 
C: Ac proinde eorum additio fit retento communi con- 
ſequente, addendo antecedentes ; ſicut ſubſtraFio ſub- 
ftrahendo unum ab altero ;, ſed diviſio fit tantum di- 
widendo unum antecedentem per alterum, 


TS HEOR. ©, 


S1 quatuor proportionalium termini homologi zque 


multiplicentur aut dividantur z manebunt proportio- / 


nales. ( h.e. Si A: B:: C: D, Erit ZA: B:: 
ZC:D, A:ZB:: C: ZD,G 5:B:i5 D, 


Ac 56: C:z) & contra. 
- re 


_— 4 


> | 
ro tags LE I” 4 % 
— e 
- —— mn. an. i... _ , 
: Ie 


RS oa 
— _ 


Elementorum Geometricorum., 


SWEORKR 10. EF 4. 


St: fit prima ad ſecundam, ut tertia ad quartam; Tunc 
erit ( dividendo ) exceſſus prim# ſupra ſecundam ad pri- 
mam vel ſecundam , ut exceſſus tertiz ſupra quartam ad 
tertiam vel quartam. h.e. $i A:B::C:D, erit A — 
B :A:: W127, C. Gf A—B: B;z: C—=D:D.& 


E contra. IH, 0 [3 y, ( 4 "ang N 
Oo 4 


Dem, Per. 4. eft BC — AD, ſed utrinque addiro AC & 
ablaris zqualibus 2 BC & 2 AD, eritAC— BC =AC — 
AD) Erg. conv. 4, A—B: A:: C—D:C.Q.E. D. 1*. Sed 
utrinque ſublato tantum BD, erit AD — BD —=BC— BD, 
ideoque, conv. 4. A—B:B::C—D:D, Q.E.D. 2*. 


THEOR 1n 


_ $1 fit prima ad ſecundam , ut tertia ad quartam: 
Tunc erit ( Mixtim ) Summa prima & ſecundz, ad ex- 
ceſſum primz ſupra ſecundam ;, ut ſumma tertiz & quar- 
tz, ad exceſſum tertiz ſupra quartam. h. e. Si A: B:: 
C:D, Erit A+B: A—=B:: C4+D: C—D.& 
E contra, 


Dem. Comp. & div. erit A4-B: A:: C+D:C,&A 
—B:A::C—D:C, &perm. A+D: C+D:: A:C, 


&A—B:C—D::A:C; Erg. per 2ax. A+B: C+D:: 


A—B: C—D, &perm. A+B:A—B::C+D: C 
—D. Q.E. D. 


WE OR 12. E. 2F. 5. 


S: fit prima ad ſecundam , ut tertia ad quartam ; 
Tunc maxima cum minima erit reliquis major. h,e, $? 


A:B::C:D, Er A+SD>B+C, 


© Dem. Proportionis terminis inverſis aut permutartis, ut 
maximus omnium fiat ordine primus, & maximus rel1quo- 
rum trium fiat 2dus : Eſt exhyp,A:B:: C:D, Erg. per 8. 
A:B:: AC: BD; ſed exbyp, cſt ts = 


fd) 


Elementorum Geometricorum. IZ 
A—C>B—D, per 2 c.s. & utrinque addito C + D, 
erit pergax, A—C + C++ DSB—D+C--D, 
he D+A >B-+C. Q.E.D. 


L E MM A. E, 1: 106 


Si a mamirudine propsſita 4 B anferatur dimidl- 

un AH, & a reliquo rurſus dimidium HT, & 

1 Fig. hoc ſomper fiat; Relinquerur tandem quzdam TB 
magnitud) quavis aſjignabilt C minor. 

Dem. ſume C roties donec cjus multiplex DE proxime 
excedar AP per 3 pot. iintrmue DF, FG, GE, GC, zqua. 
les. Deme ex AB dimidium AH, & a religuo BB auter d1. 
midium IH, & fic deinceps , donec partes AH , IN, IB, . 
xque mulrz fir ac Br, FG, GE. Jam Iiquer per 10 4x, 
ciſe + DE SHB, ideoque per 9 ax. FE >HB; Erg. 
per 10 ax, eſt GE >IB : ſed ex conſtr, ett C= GE; Erg. 
per-2 ax. eſt C >IB QED 


THEOK. 1 Tacq. 

Si fit prima ad ſecundam, ut tertia ad quartam 5 

A:B:: C:D, Tunc ſimiles partes ſecundz 0 quar- 
—_—- D 

rx, ex bipartitione ortz, 5 » 7 » #que ſepe ſemper 

auferri poſſunt 2 prima & tertia , A%C, Et e contra, 


w = EE © 
Prius patet, Nam per 7, eſt A: 5:: C:55 


ideoque cum 5. & 2 eodem modo contineantur in 
A&C, zqueſzpe ab ij{dem auferri poſſunt. 
Dem. conv, $1 dicatur ratio A: B >C:: Þ, fart per 
prob 4 A—R: B:: C: D. per continuam 2dz B 
b1partitionem tandem per lem. perveniri poteſt ad aliquam 
al1quoram G <. RK. wc 5 ex hyp. zque ſ&peauterrj 


= \ ET B . 
poteſt ex A, quam; ex C; ſed per I part, 5 #que 1xpe 


auferr! poteſt ex A—R, quam ex C, Erg. -<R 
B Xque 


© n _ —_ 
Oe A tn: $6 Hes , A - 
—_ SOD 5 4» i ea . - " a PI _ _ _- CSS 
- mnn——_——_— _ _ ——_ 
G Pig - —_ . « - —— » Ways PU / V 
: _ — —- = = 
py m— — —_ - cw—_ 
OG d 4 - <— _— , * 
- bs Sh Rnd FX Lk Go =. 
Teh = -- 7 Sh +. Sg oy 4s? 


| OR oi 


a 
* +, << a6 


18 Elementorum CGeometricorum 


Xque ſzpe auferri poteſt ex A — R, quam ex A, Q. E. A. 
Similiter probart poreſt non elle, C: DD>A : B, Erg. eſt 
A: B:: Ti Q. E. D. 
STHETK. 14. E. COr, 12, & C, 19.5. 
Similium proportionalium ſumme , ut & differentiz, 
ſunt proportionales, eademque m.met ratio. ( h, e. Si A: 
LEI Ra; br ct ge fr At B= 4. £ 
Erit Aſa: B+b::C+ciD+4d) Etecontra, 
Dem. Ex hyp. A: B:: a:b, &C: D::c: d, ideo per 8+ 
A:B:i: Aa:B+b, &C:D::C+c:DAbd. Erg. 
per 2ax, Ada; B+b:; C+c: D+d, Similiter 
prorſus oftendirur de differentijs. 
Not. In hoc (&F 159 per differentiam intelligt exceſſum prioris 
ſupra pofteriorem, 
THEOR. is. Q. 22 F- 
S1 in duobus proportionalium quaternaris ( AiBitC) 
D, & B: E:: D: F ) antecedentes poſterioris ſint conſe- 
quentes prioris : Tunc ( ex Aqualitare ordinata, ) ante- 
cedentes priorts conſequentibus poſt erioris erunt direfte 
proportionales. ( h. e. erit A: E:tC:F. ) Et e contra, 
Dem. Permut. eſt A? C:: B: D, & B: D:: ExF, 
Erg. per 24x. eſt A:C::E:F,&perm A:E::C:;F. 
Q. E, D. Similiter #1 plures duovus eilent quaternari). 
THEOR. 16. E.23:5. 
S7 in duobus proportionalium quaternarizs (As Bt: Ci 
D, &B:;E:; FE: C) extrem poſterioris fint medi; pri- 
oris © Tunc (ex xqualitatc perturkarta, ) extremi prioris 
erunt medijs poſterioris reciproce Pproportionales. ( h. e. 
erit A: Ec: Fi D) Et e contra 
Per + RR AD=BC, & BC=— EF, ideo AD=SEF. 
. Erg, 


Liber IT. I'9 


Erg. per conv. 4. ſt A: E::FiD, Q.E.,D. Similiter 
{i plures. 


THEO. E. 24.6 

S1 in dunbus proportronaltum quaternarizs ( 4: B:: 
C:D. GE: B:: F: D ) ijdem fuerint conſequentes; 
Tunc antecedentium ſumma, ut (5 differenti« , erunt 
con!equentibus proportionales. (h, e. A4++E:B:;C+ 

F:D. Item A—E:B::C—F:D) Et e contra. 
Per 4. Eſt AD== BC, & ED=— BF; Erg. Per 3 ax, AD 
+ ED — BC + BF;ideo Per conv. 4. eſt AE: B :: C+ 
F:D. Q. E, D. 1%. Similicer prorſus probatur de dit- 

ferent1js. 


LEMMA. 


Hultiplicato quoti aut rationis autecedent?, 
A : . CA 
multiplicatur ſe ms aut ratio, (he. 
—=Cx 3, —_ s ) 
Per pr. 4. etB:A::C: +, &B: &:: x6 
'&,,9 Wu Ad 
Erg. per 2ax.1: 5 "0 3+ Erg. fer 4. Cx 
Erg. per 2. CxS =. 


THEO 1K a S, YInC. 
Rationes ejujdem conſequentts ſunt inter ſe ut an- 
eeceaemes (h.egz; AC) 
Per Lem. Cx*\ facit\S, & Ax Cfacit *6; ſed 
3 Cc. 5. eft AC=CA,ideo per Itax. © = Erg. 
per conv. 4 x: x: 2 AG QED 


GOR, MHinc pater ejuſmodi ratiomm additi» ſubſtrafio 5 
d1viſio ſicut in quotis ſeu frationibas, 
2 p Theor, 


Elementorum Geometricorum 


EFHEOKR. 19. a S, vinc, 


Rationes ejuſdem autecedentis ſunt ſus conſe. 
quentioas recproce froportionales, (e.g: &:; 


C:B) Idem de ſrathiombus, 


Aationesy, & g ad communem conſequentem per 
Probl, 6. reduQtz ſunt * 8& 2; ſed per prac. lunt : 
AC: AB, & pers. AC: AB:: C:B, &{f=? & 
& —e5 Erg. per2ax. eſt :$:: C:B. Similiter 

CH OO Re 
probatur de 5 &2+, pro prac. citando cor. 6, 


Q. E. D. 


THEOK. 0 


Rationes ſunt water ſe, ut ipſarum quott, 


ES. 4a 4 
2-3 IS 
CG 


bo , va . 6 6. B#& 2. : 
Pe I8. C C 6. Eſt * Ds D8XpE res: TOA: 
Y » 7 A C C 
B C, & his per 6, & 3. £quantur {tz g* Ty 
geoCo oh og + 
beg. 228: 55 25+ Q. ED. 


THEOR. - 4 E. $. as, 6. 
Dots EX GUOIOTHE > Reto ex rationum 
mmltplicatione prodzc:tur , ſen ex 1s compont- 
tur, Cum horum termini homologs tm ſemvicen 


Ie : 5 AG 
mmltiplicamar, (h.e. 55 —3x5 Tp =s 


6.1) —— 
2) 

Fer3c,5. ct BD AC =AD BC, igitur per 
039. 4. BD: AD: : BC: AC; Erg. pir 6.5 : 22: 2 
=: =-5 idcoque his zquaies ſunt etiam proporti- 
onales, fil, 1: $5:%:5, ac proinde per def. 

mult, 
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mmlt. quotus © fit ex > x5. Quod. 1% Erg, 


per 2. eſt = =. Q. E. D. 2 


COR. Ex 2 Cor. « 0 vinc patet, Rationes ex Zqualibus ra- 
tionibus compoſitas, eſſe inter ſe aquales. ( h.e. ſt ſit 
A:B=C: D,&E:F=G: H; Ent AE: BEM 
CG; DH. Ttem Xquales eſſe rationum Xqualium du- 
plicatas & trip/icatas &c. ( h.e, $1 4s B=C:D, 
Erit Ads BB<=CC: DD) Ete contra, E, C.23.%. 


THE OR as E. 20. aefi 


Sr fuerint quotcunque magnitudines ( 4. B. C. 

D, Go.) Ratio primz ad ultimam A: D componi- 

tur ex rationibus mediarum. ( 4: BXB:CXC:D) 

Ratio A B: BC per prac. componitur ex A: BxB:C; 

ſed per 6. AB : BC:: A:C, Erg. ratio A: C compont- 

rur eX A: BXxB:C, Similiter probari poteſt rationem A : 

D compont ex A: CxC: D. Erg. A: D componitur ex A: 
BxB:CxC:D. Q.E.D. 


COR. S1 magnitudines quotcunque fuerint continue pra- 

E. 10, portionales, ( A. B. C. D. E = ) Tunc erit ratio 

def. 5s,» A:C=A: B bis ſen A*: Bu@& 4: DJ 
ter, 5 A: E— A: Bquater ſeu A4* : Bs, 05 fic de- 
inceps uno amplius, quamdiu proportio exſtiterit. 
Vel fic. Erit ut prima ad ultimam , ſic peteſtas pri- 
me Xquimultiplicata numero terminorum minus uno, 
ad ſimilem poteſtatem ſecundX. 


pPROBL., Datis quotcunque ratiombus, hinc facile inventre 
rationem ex 15s ommbus compoſitam, 
1HEOK, an Ouchtr. 
X» 


Produdt? magnitudines (Imiliter figurate (1. e. 
quarum fatrices ſunt proportionales ) ſunt in ratione 
laterum homologorum &quimultiplicata namero dimenſi- 
num ex quibas componuntur, Sint 
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2, Elementorum G COmetricor tm, 


Sint duz magnirudines v. g. quatvor dimenfionum, A 
BCD&EFG H, quotum latera homologa ſunt ur R:S, 
dicoclle A BCD : 
en A:E: BS &B:F::R:S, &C;: G::RiSK 
D:H::R: S; Erg. Rationibus iſtis utringue continue 
multip}icatis per 21. ſcil, A:ExB:FxC:GxD:H, 
&R: Sin ſe quater, erit per cor. 21, ABCD: EFGH 
:: Ri:3*, QE.D. 


COR. Similes prteſtates ſunt in ratione ſuorum laterum 
Fxquimultiplicata numero dimenſinnum 5 ut quadraticz 
in duplicata, cubic in triplicata Fc, 


THEOR. 24. Ouchtr, 


® + S! poteſtas A* ſimilem Be multiplicet, producetur 
ejuſdem generis poteſtas A* Be cujus radix eſt produttum 
a radicibus 4 of B poteſtatum multiplicatarum. * Item 
fr poteſtas As fimilem A* B, dividat 3 tunc naſcitur 
eiuſaem generis poteſtas Be cujus radix eſt ipſa B ra- 
aix poteſtatis dividendz per dividentis radicem diviſa. 


Patet 1. Nam AB vel Ax B elevata ad poteſtatem cu- 
Jus exponens eſt e, facit Ae Be, h.e. A*x Bt = 

Patet 2. Nam Ae B* pro ſua radice habet AB} & diviſa 
per A* haber Be pro quoto; ſed y/*. B* eſt B, h.e. per 1 th. 


& 3 Cor.g. 52 ſeu 5, AQ. E. D. 


Not. Zic poni e pro exponente poteſtatis , & ye pro ſigno 
ejus radicalt. 
COR, Hinc radix ſurda ſurdam homogeneam multiplicans 


aut dividens, radicem homageneam producit , ſroe ſur- 
dam, ſrve numero vero explicabilem. 


Sic 4/21 fit ex ſox y3 &y/3ex 21 diviſaper 7. 


a2x x8 facity16 ſeu 4. &4 ſeu 16 diviſaper /2, 


dat 4/8. ( 4reduQoad idem fignum radicale cum y/2 ) 8 


4 (eu 


EFG H :: R+: $4, Nam exhyp. 


4 
A 


19 


'S 


Liber I. 22 


4 ſeu 16x y3 facir 48. Similiter VAxy E facit / 


AE, & y/ AE diviſa per y Adaty E. 


THEOR. 26 Ouchtr, 
* In magnitudinum progreſſione Geometrica fimta, ( = A, 


B. C. D. © ) Differentia ſummX tF ultimi eſt ſumma 
antecedentium , &f differentia ſumme Qy primi eſt 
ſumma conſequentium. (Z —@ =A+B + C+D. 
GZzZ—4=B+C+D+0) 


Patet, Nam omnes termini przter ultimum ſunt ratio- 
num antecedenres, & omnes przter primum ſunt conſe- 
quentes. Z hic ſignificar ſummam progrefſionts, 


PROBL. Hinc F 1 part. 8. Summam mucnire 


__ Bw---A®, 
£ =—=x 
T HEOEK a6 a S. VINC. 
" In progreſſione Geometrica in infinitum decreſcente (A. 


B.C.D.E. F. G. (Fc. =) differentia primi termin? 
oF ſecundi , primus (oF progreſſionis ſumma , ſunt con- 
tinue proportionales, ( h. ee A—B:A::A:A+B 
+ C+D+E+F +6 +&c. 


Sunr Terminorum proportionalium differentiz ſimul cum 
ulrimo © ( f1 modo afſipnari poſſer ) h.e. A —B, B—C, 
C—D,D—E,E—F, F—-6G, G—&%c. —s, + e—= 
A; ut patet, Sed etiam patet nunquam pervenir! poſſe 
ad ultimum terminum progrefſionis infinitz, nec ad alium 
qui ab eo diſtat quovis numero locorum aftignabilt, nedum 
ad ultimam quantitatem aſhgnabilem quantumvis parvam 
ultzmo xqualem ; Erg. ultimus terminus 1n ratione quor! 
non eſt ailignalibis; ideoque, propter continuum termino- 
rum decrementum , in ratione quant1 evaneſcit : Ac pro- 


inde ſunt omnes fimul ipſz differentiz A—B, B—C, 
B 4 c-d 


* 
m__— — 
__— = 


_— - _ 
——————— — HC - 


ed ems p 
> —_— . - 


<_O— —_ = 
a on - 
bm "I 
Bow 
S ws 
s bY ha 
. a Now” . A» * oy 
; —— ——_—_ = Bn.” Sp_ 
a2? => nary * cy nan_—_—_ 
—_—— 
- 


— 
m_ 


24 Elementarum Geometricoruns 

C—D, D—E, E—F, F <6, G— &. —=A, Inſu- 
per ex hyp. ſunt A: B::B: C::C:D::D:E::E:F 
::F;G &c, Ideo divid' eſt A—B:A::B—C:B:: 
C—D:C. &, Erg, fer 1 part. 8. eſt A—B:A::A 
—D + B-C,+C—D, + D—E, 4+ E— &c. 
ſuA:A+B+C+DASE.&, Q.E. b. 


PROBL., MHinc & ex cor. 4. Predifie progieſ- 
foms ſumman >; mVvonre quantitatis 
tautum finite, 


STHEOR, 27, 


in progreſſione Arithmetica ( 4. A + Z. 4+ 22. 4 
+ 3Z. A 4Z ) Extremorum major minorem ſuperat 
per differentiam numero termimorum minus uno multiplt- 
catam, 


Pater ex quali ſemper difterentia in hac progreſſione, 


COR. Hinc, Ex cognitis extremorumano CF terminorum nu- 
mero, patet inventio alterius extremt. 


TS HDSOR., 23%. 


In tribus Arithmetice proportionalibus, ( 4. A + 2 
Ap2Z. vel A. A—Z. A— 2T ) ſumma extremo- 
rum eft dupla medij. Item in quatuor, ( 4, A + Z. 
A + 22. A+32) ſumma extremorum a@quatur 
ſummeE mediorum. 


Litrumque pater. 


ITIHEOR., 209. 


In progreſſione Arithmetica ( 4. A+ T. A 2. 
A +32. A-þ 4T) ſumma extremorum quatur ſum- 
me duorum quorumlibet terminorum ab ipſis #quidi- 
Stantium; Item duplo medij, ſiquis ſit, 


Utrumque patet, 


Probl. 


PR 


AmMRP 7 


Liber L 25 


pe” PROBL, Zinc facile invenitur progreſſionis ſumma , multi- 
XY - Picando jurinam extremorum per ſeminumerum ter- 
ES MIMMWHING 
A 
| &C, 
i tf © A pF p Þ 
alls = —_ . : 
De Magnitudinibus non Proportionalibns, 

THEO E. 27. 
LJ 2 I prima majorem habeat rationem ad ſecundam , 
a quam tertia ad quartam; Tunc (permurt. ) Prima 
Ms. majorem habet rationem ad tertiam, quam fecunda ad 


pay (Ke ES 
5B: © 


Per Probl. 4. Fiat A:B::C:Z, per 14 ax, erit D 
= > -z, harum differentia dicatur R, unde erit A:B: :C: 
D—R, ideo perm. A:C::B: D—R); ſed per 13 ax. eſt 
B: D-R>D>B: D, Erg. fer 2 ax A:C >B:D. 
Q. E. D. 


s THEO 36 


” Si prima majorem habeat 7ationem ad ſecundam, quam 
tertia ad quartam , Tunc prima majorem habebit ratt- 
onem ad ſecundam, quam ſumma antecedentium ad ſum- 

E. 33, mam conſequentium. Sed minorem quam differcntia an- 

5, tecedentium ad differentiam conſequentium. ( h. e. ſt A: 
BSC:D, Frit A:B>A+C:B+D, Item 
A:BD>A—C:B—D) 

Fiat A: B:: C: Z, fic erit D >Z , harumdifferentia 
dicatur R, unde erit A: B::C:D—R. Erg. fer 8. eſt 
A:B:: A+C: BE-D—R; ſed per 13 ax. cſt ratio 
ApC: B+D—R>A++G: BD. Erg. per 2a: 

c 


W- 
» © 


26 Elementorum Geomenicortan 


eſt :B>SASC:B+D. Q.E.D. 1. 
de differentijs fimiliter prortus probatur. 


SRHEOR. 32. E. 28. 5. 


_ S1 prima majorem habeat rationem ad ſecundam,quam 
tertia ad quartam, Tune ( comp. ) ſumma prime O& 
ſecunde majorem hahebit ratinem ad primam vel ſecun- 
dam, quam ſumma tertie oF quartz ad tertiam wel 
quartam. ( h.e. SiA: BB>C:D, erit A+B:A 
vel B>C +D:CvelD ) 


 FiatZ: B::C:D, fic per 14 ax, A >T, harum dit- 
ferentia dicatur R. unde eſt A—R:B::C: D. &(comp.) 
A—R+B:AvelB::C+D:CvelD. fed per 13 ax. 
A—B: AvelB BA—R+B: A velB. Erg. per 2. 
ax A+B:AvelB>C+D:CvelD. Q.E: D. 


SZHEOK. 33. E. 29.5. 


* S! prima majorem habeat rationem ad ſecundam, quam 
zertia ad quartam, Tunc ( divid. ) exceſſus prime 
ſupra ſecundam habet majorem rationem ad primam vel 
ſecundam , quam exceſſus tertiz ſupra quartam ad ter- 
tiam vel quartam. ( h.e. Si A:B>C:D, erit A 
—B:AvB>C—D:CwulD) 


Fiat A:B:: C: Z, fic erit DS 7, harum difterentia fit 
R, unde A: B::C: D—R.Erg. (divid.) A—B:AvelB 
2: C—-D+R:CveD—R.ſed per 13 ax, eſt C—-D 
+R:CvelD—R >C—D: CvelD—R, Erg. per 
2 ax. A—B:AvelB>SC—D:Cvd D—-RSC— 
D 2: D. Q. | Me D. 


ASE OR 34 


" Si prima majorem habeat rationem ad ſecundam , quam 
tertia ad quartam; Tunc quedam aliquota ſecunde ex 
bipartitione orta ſepius auferri poteſt e prima,quam ſimi- 
lis aliquota quartz e tertia (h.e.SiA:B >C:D, 

: B D 
ſepius poteſt 5 ex A, quam 7 ex C ) Et e contra. 
Far 


Altera pars 


—_— 


Ira pars 


28. 5. 
m,quam 
11% o& 
Þ| ſecun- 
am wel 
-B: A 


m dit- 
comp. ) 
13 aX, 
per 2, 
D. 


0, F , 
quam 
prime 
tm vel 
d ter - 
Prit A 


tla fit 
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Fiat ": B:: C: D, erit A SH, harum differentia di- 
carurR, unde A—R:B:: C:D, & per continuam 2d# 
bipartitionem tandem perveniri poteſt ad quandam aliquo- 
ram 5 < R, hxc fer 13, xque ſxpe auferri poteſt ex A 


— R, quam > ex C; ſed ſxpius ex A, quam ex A—R, 


Erg. ſzpius ex A, quam > EX Cc QEMMM 
Converſa patet , Nam #1 dicatur A: B:: C: D, runc 


5 & Xque ſxpe auferri poſſunt ex A&C: & fidicatur 


. B . 
A: B<C:D, Tunc per 1 part, aliqqua 5 minus ſzpe 
. D 
auferri poteſt ex A, quam - ex C, quorum utrumque eſt 
contra hyp. 


THEOR. 26 E. 31. 


* Si in duobus magnitudinum quaternart)s, conſequentes 
prioris ſint antecedentes poſterioris , habeantque prime 
majores rationes ad ſecundas , quam tertiz ad quartas, 
(h.e. SiA: BD>G:HG@B:CD>H:L.) Tunc 
( Ordinate ) prima prioris majorem habebit rationem 
ad ſecundam poſterioris, quam tertia prioris ad quartam 
poſterioris. (h.e. erit A:C >G:L) 

Fiat X: B:: G:H, &B: Z::H: L, ideoA PD X& 

Z >C per 14 ax, & ex Xquo per 15. erit X: Z::G: 

L, ſed (ut jam ) eſt Z > C; ideoque fer 13 ax. eſt 

X: CSG: L; ſed (utjam) eſt A >X, Erg, multo 


magis per 10 ax, eſt A:C > G:L. Q.E.D. 
THEOK E. 32.4 
" Si in duobus magnitudinum quaternarijs, mediz pri- 


oris fuerint extreme poſterioris, habeantque prim# 
majores rationes ad ſecundas, quam tertiz ad quartas; 
( A: B>G: #, &B: CRE FR 
( perturbate ) prima prioris majorem habebit rationem 
_F ſecundam poſterioris , quam tertia poſterioris ad 
quartam prioris. (h. ee ert A:C DL H) 


dem. 
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Demouſtratio eadem quz przcedentis , ied pro 1g th, ,. 
CItetur 16. # 


SEHEOKR. 37. 's 


* St in duobus magnttudinum quaternarijs exdem fuerint 
conſequentes , habeantque prime majores rationes ad 
ſecundas , quam tertiz ad quairtas ; ( A:B DC: 
D, GE: B>F:D) Tunc ſumma primarum ma- 
Jjorem habebit rationem ad communem ſecundam , quam 
ſumma tertiarum ad communem quartam. ( Hh. e. erit 


AdE: B>C+F:D) 

Fiar X: B::C:D,&Z:B::F:D, tunc erit per 17. 
xZ:B::C+F:D; ſed perig ax, eſt ADX & 
E >Z; Erg. peri3 ax ſt ASE: B>C+F; 
D. Q. E. D, 


EEE > SERRA TT ” 3 


A F+9 73 


De Magnitudinibus commenſurabilibus & 
incommenſurabilibus in genere. 


2 Fig. g I duarum magnitudinam CD o& AB ſemper detra- 

hatur minor amajore, quotes fier? poteſt , alterna 

quadam detr aFione , (5 reliqua tandem GB praceden- 

zem F D metiatur 3, Tunc ipſz magnitudines ſunt com- 
menſurabiles. 


Ex hyp. GB metitur FD , !deoque 1pſam quoque AG 
quam illa metirur, per 17 ax. ſed GB etijam metitur ſeip- 
ſam , ergo & toram AB, per 16 ax. & propterea CF quam 


AB metitur , adeoque & totam ex 1s compaſiram CD; ſed 
probatum 


Is th, 


faerint 
bnes ad 
© 


HM MA- 


mn 
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probatum eſt GB metiri ettam AB, ac proinde GB eſt 
communis menſura iptarum CD & AB, Q.E. D. 


COR, 1. Hinc patet inventio maxime communts menſurt 
GB duarum magnitudinum quarumuis commenſu- 
ravbilium CD & AD : auferendo ſcil. minorem e ma- 
1ore, gunties poteſt,gy ſuniliter reliquum FD ex AB; 
OF rcli;uur GB ex FD, (F fic deinceps , donec 
nihil reftitertt. E. 3 IOs 


Pater Cx 3piz prop. GB fic inventam efle datarum CD & 
AB communcin menfuram. ltem etle maximam ſic dem. 
Si non fir maxima, dicatur E efle ettam 1irarum mcnſura 
& major quam GB; Erg. per 17 ax. metitur CF quam AB 
metitur ; ſed ex hyp. metitur ettam CD, Erg. per 18 ax, 
& reliquam FD: Erg. & AG quam FD mertitur; ſed ex hyp. 
mctirur AB, Erg, & reliquam GB, major minorem, Q.E.A. 


COR. 2, Hinc magnitudo metiens duas magnitudines, meti- 

E. 4.10, tur (f maximam earum menſuram communem : Ac 
proinde patet modus inveniend! maxtmam communem 
menſuram quotcunque magnitudinum datarums. 


THEOR., 39, E, 24 IO, 


Si duarum magnitudinum ſemper detrahatur minor 
AB a majore CD alterna detra&tione, QF reliqua pra- 
cedentem nuſquam metiatur : Incommenſurabiles erunt 
ipſe magnitudines. 2. Fig. 


Si fieri poſſir, fir aliqua E communis menſura. Quoniam 
igitur AB detracta ex CD quories poreſt , relinquir F D 
ſeipla minorem per 5 ax. & FD ex AB relinquit GB, 
& {ic deniceps, tandem Lem. 13; relinquerur aliqua GB 
< E; Erg. E meticns ablatam AB —= CF & trotam CD, 
etiam metitur reliquam FD, proinde & AG quam FD me- 
titur : ſed ex hyp. metitur rotam AB, Erg. & reliquam 
GBRE; Q.E.A, 
Conver(# 


30 Elementorum Geometricorum, 


CONVERSE THEOR. 38& 39. 


” LS; fit CD AB; Tunc GB metitur FD, * 


2, Fig. zEt fr fit CD TQ_ AB ; Tunc GB non metitur FD. 


I, S1 dicatur GB non metir1 FD, tunc per przec. erit * 


CD Tx AB, contra hyp. 


2, Si dicatur GB metiri FD, tunc per 38. erit CD 
"IT AB. contra hyp. 


TS HEEOK. 40. 


* Sz magnitudines A, B ſint commenſurabiles ; Tunc 
ſunt inter ſe ut veri numeri, ſeu ( quod idem eſt ) earum 
ratio numeris veris exprimi poteſt, Et e contra. 


E. 5. & 6. 10. 


Ex hyp. eſt AT B, & per c. 4. eſto ipſarum maxima 
commun1s menſura, =_ dicatur Z: A:: 1: D numerum, 
ſeu mnverſe A:Z::D:1.& Z: B:: 1: E numerum, 


| tunc ex #9. ord, erit A: B:: D: E, numerus ad numerum. 


Q. E. D. 


CONV. Perc. 4. Eſto aliqua magnitudo E: A::1: C 
numerum, atqui ex hyp. eſt A: B:: C: D, Ideo ex quo 
erit E: B::1: D; Erg, cum 1 metlatur numerum D, 
etiam E metitur B, ſed E ex hyp. meritur quoque A, Erg. 
per 22, def. eſt AT. B. Q. E.D. 


THEOR, AT, E, 7» Qu 8, IO, 


" S! magnitudines 4, B fint incommenſurabiles ; Tunc 
non ſunt inter ſe ut veri numeri. Et e Contra, 


Nam 11 dicatur efſe A: B:: N: N, tunc per conv. 40. 
eller AT. B. contra hyp. 


CONV. Si dicatur AT. 8, tunc efſet A: B::N: N. 
per 40. contra hyp, 
THEOR, 


C0? 


, =" 


—O2— 4G 60S MO ec oe 
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THE Of, a® F,1C,10, 
ur FD, * St quatuor proportionalium ( C: A :: B: D) Prima 
«r FD. fit commenſurabilis ſecundz 5 Tanc erlit tertia commen- 
a a. ſurabilis quartx, *Et fi fit prima incommenſurabilts 

"OM ſecunde 3 Tunc erit tertia incommenſurabilis quartX. 


rit CD t. Per 40. eſt ©: A:: N:N, ſed exhyp. —_—— 
B: D, Erg. per 2 ax. eſt B: D::N:;N, ac proinde per 
conv. 40, eſt BTL D. 
2. Per q1, Non eſt C: A:: N iN. ſed ex hyp. eſt C: 
A::B:; D. Erg. per 2 ax. Non cſt B: D :: N : N, 1deo- 
que per conv. 41. eſt B T4. D, Q. E.D. 


eAYUM M i ; E 
THE ORs af F, 12,10, 


mi - Magnitudines A, B eidem C commenſurabiles, ſunt 

—_ commenſurabiles inter ſe. 

rum. Eſt A:C, item B:C::N: N, per conv. 40. qui numer! 

rum, In priore proportione ſint R & x, & inaltera Z &R. h.e. 
A:C::R: X,&C:B:: Z: R, Erg. ex #q. perturb. erit 
A: B:: 7: X, ideoque per conv. go, erit A D- B.Q.E. D. 

TY * 

"= THEOR, 44 E, 1 3, LOs 

= S1 duarum magmtudinum A, B una A fit eidem C 


commenſurabilis , altera vero B incommenſurabilis s 
Tunc iſtz magnitudines 4, B ſunt incommenſurabiles 


bes inter ſe. 
Si dicatur BT A, tunc cum ex hyp. fir CTx A, 
UNC erit per 43- C TL B. contra hyp, 


20, THEOKR, 45 0 E., 14, IO, 
s $1 duarum magnitudinum commenſurabilium A,Buna 
N. A eidem C fit incommenſurabilis ; Tunc altera Þ 


eidem incommenſurabilis erit. 
Si 


al op . 


— 
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Si dicatur BT. C, tunc cum ex hyp. fir 4 Ta. B, erit 
etiam er 43. 4 "OL. GC. contra hyp. | 


TH I; © R, 40, E, L OG, I C1 


" Duarum commenſjurabiliaum A, B ſumma AB 
utrique ipſarum eſt commenſurabilis, Et e contra, 51. 
ft ABA; Ei ALB. 


Eſto D 1pfarum communis menſura , Erg. per 15 ax, 
D metitur A + B, Erg. per 22. def. eſt A+B To a 
&B8B. QED 
CONV. Eito D communis menſura ipſarum A + B & 
A, Erg. per 18 ax. D metitur B, ac proinde per 22 d. 
eſt AQ B. QED. 


COR, &S! duarum magnitudinum ſumma fit alteri ipſarum 
commenſurabilis ; tunc eadem etiam reliqux commen- 
ſurabilis erit, 


THEOR, 47, E, 17,10, 


F Duarum incommenſurabilium A, B ſumma AB 
utrique ipſarum eſt incommenſurabilis. Et e contra, $7 
fit A+BT A; Tuncerit ATCLDB. 

Si dicatur D communis menſura ipſarum A+B & 
A, tunc per 18 ax. D metitur B, Erg. per 22, d. erit A 
"TL B. contra hyp. 

CONV. Si dicatur AT. B, tunc per 46, erit A+ B 

H1- A, contra hyp. 

COR. 5Si duarum magnitudinum ſumma fit alteri ipſarum 

mncommenſurabilis ; tunc reliquz incommenſurabilis erit. 


THEOR, 48. 


* Numerus ſurdus & verus , ut Cf magnitudines quz- 
cunque ipſis explicabiles , ſunt inter ſe incommenſu* 
rabiles, ac proinde ſemper 1n#qualss, ; 

dicatur 


B, Cit 


. byp. Erg. effet y/ B #qualis numero vero. 
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Dicatur quzvis radix ſurda v.g. y B Tx A numero 


/cuicunque vero ; tunc per go. erit / B:A::N:N. 


finrque hi numer1 veri X & Z, Erg, per 4. crit 4X = 
xy Bx 7, Erg. -per-21. at. elit AYRES 
ex hyp A* Xz eſt verus numerus quadratus , Eig. Bx 7* 
eſt erjam verus numerus quadratus ; ſed numero quadrato 


. "per quadratum diviſo, quorus eſt quadratus, per 24. Erg. 


Berir verus numerus quadratus, contr. hyp. Erg. eſt 
y B Tx A. Erg. Magnitudives quzcunque numer1is qui- 
buſcunque ſurdo & vero explicabiles , ettam inter ſe 1unt 
incommenſurabiles; 1decque per 4t. non numer!s ver1s 
nedum xqualibus exprim1 poteſt earum ratio. Q. E. D. 
COR, Hinc fequitur, nec ſummam y B + A Nec diffe- 

entiam a B — A numer! vert QF ſurdi, unquam eſſe 
nmei's vero D aqualem. 

1. St dicatur B+ A=D, tunc per 3. ax. efſer 
y B=D—A; ſed D— A facit numerum verum, ex 
Q. E. A. 

2. Noneſt y B—A=D, alias per 3. ax. eſſer / B 
—=D+ A, radix ſurda numero vero Q. E. A. 

Poſſe quorundam ſurdorum ſummam efle numero vero 
#qualem, patebit EX 43s 3+ 


te) 


ES > 11. 
De Lineis Recttis in Plano eodem, 


Hic liber cum ſequentibus ſunt ſtricte Geometric, eorumque 
objectum dicitur Extenſum. 


Defiritiones. 


I, QI extenſum- fuerir tantummodo longum ( five 

rectum fuerit five curvum ) dicitur Linea : Hujus 
extrema ſeu termini ( fiquos haber ) vocantur Punca, 
S! autem fit lonpum & larum ſfolummodo, ( five planum 
tuerit five curvum ) dicitur Superficies: Hujus termini 
ſunt linex. Si denique fit longum latum fimul & profun- 
dum, dicitur Corpus ſeu Solidum : Ejuique termini ſunc 
Superficies. 

2, Superficies & ſolida, quarcnus terminantur , vocan- 
tur Figurz : oritur namque figura ex terminatione exten- 
ſ10nis. | 

3. Figura eſt extenſum ſeu ſpatium uno pluribuſve ter- 
mints undique clauſum. 

4. Exrenſa congruere dicuntur , quz cum fibi mutuo 
applicantur, nihil unius extra alterum cadir. 

s PunRum dicirur Quicquid in-extenlo eſt 1ndiviſibile 
Prorlus, : 

6. Linea refta eſt omnium breviſſiima inter eadem 
punRa ; ut BD. Ac proinde ex quo inter ſua puncta in- 
terjacet, h.e. In ſuo progreſſu a B ad D neque ſiniſtrorſum 
neque dextrorſum declinat. Curva non ita; ur BCD, BAC 
OD, BAOD. Vid, 1. Fig. 


COR, Hinc patet unam refam BD eſſe minorem non 
tantum linea ſimpliciter curva B C D, ſed (F etiam 
| pluribus 


ea = 82 0 


amque 
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Hujus 
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m1n! 
)fun- 
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pluribus ſimul reis fibi invicem. junftis tf inter ejus 
terminos BUY D, non in direum jacentibus B 4 CG 
OD aut B AOD. 


Nam ex def. Via per retam BD eſt brevior quavis alia a 


[Þ ad D rendente , ideoque brevior quam via per lineam 


finpliciter curvam BCD, aur per lineas BAOD, BACOD, 
{ 9. Quandorefa AB ( vid 2. Fig. ) alteri AC 1uper- 
immpoira, ab ca reccdit movendo circa alterum ſui rermt- 
rum A, Ifta duarum retarum a communi cencurſu 
apertura BAC vocatur Angulus receti]ineus ; 1p{zque 
xrectz ejus crura, Ft curva BC alcero termino 6 de- 
ſcripra , dicitur circul1 arcus. Er purctum avgulare A 
dicitur 1ftius circult cenornm. Er AB aur cjufinod! rea 
inter A & curvam, vocatur Radius aut Se.nidiamerer : qu# 
fi integram revolutionem compleverir, rurſus cum AC 
coincidens, punttum B integram deſcriber curvam ; que 
circuli Circumterentia, & ſxpe brevitatis cauſa, Circulus 
nuncuparurz quamvis, ſecundum propriam ſuam accepti- 


'onem , vox Circulus ipſum ſpatium curva contentum 
Negnificer, 


Crurum AB & AC zqualitas aut inzqualitas , 
major aut minor longitudo nihil facit ad anguli quantita« 
tem: ſed arcus BC ponitur pro ejus menſjura , qui ſt 4o 
gradus v. g. ſeu partes 250mas ſue cireumferentiZ? cons 
tineat , deſignat BAC eſſe angulum totidem graduum. 


"Not, 


9. Si una rea AB alteri CD infiſtens in neutram 1n- 
cliner partem, ideoque angulos ABC, ABD urrinque fact- 
ar Zquales ; uterque 1ſtorum angulorum dicitur Rectus, 
Er linea infiſtens A B Perpendicularis. Angulus re&to 
minor EBC Acurus, Major vero EBD Obruſus vocatur, 
y1d. 3. fig. | 2 

9. Rectx dicuntur parallelz , quz ubique a ſeinyicem 
Zquidiſtant, ut CB, F G. 

Quod ad minmam earum diſtantiam, poſtea patebit eſſe penes 


. perpendicularem quz ab unius parallelarum puncto ad alteram 


ducitur, 


C 2 


10. Fizur XL 
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Io. Figure redtlinex ſunt quz ſub lineis re&is conti- 


nenrur, Trilaterz ſeu Triangula ſub tribus : Quadrilaterz | 


ſub quatuor. Multilaterz ſub pluribus. 

IT. Triangulunmt #quilaterum eſt quod tria latera haber 
#qualia. ut A. Ifoſceles, quod duo. ut B. Scalenum, quod 
omnia habet inzqualia. ut C. vid. 4. Fig. 

12. Triangulum re&angulum, eſt quod haber angulum 
reftum. ut B. Obtuſangulum , quod haber angulum obru- 
ſum. ut C, Acutangulum, quod omnes angulos haber acu« 
tos. ut A, 

I3. Ex quadrilateris, Quadratum eft, quod eſt reQan- 
gulum & zquilareraum. ut G. ( vid. s. fig. ) ſolerque etjam 
dici potentia linex ſuper quam deſcribirur, Oblongum 
ſeu alrera parte longius , quod eſt retangulum ſed non 
#quilaterum. ut H. Rhombus , qui eſt zquilaterus ſed 
non re&angulus. ut IT. Rhomboides , quz adverſa latera , 
& angulos, habens zqualia, nec eft zquilatera , nec rectan- 
gula. ut K. Arque hxc omnia efle parallelogramma poſtea 
patebir, Reliqua quadrilatera vocantur Trapezia. ut L. 

14. Parallelogrammum eſt quadrilaterum bina quzliber 
latera oppofira habens parallela : quod fi retangulum fit, 
continer! dicirur ſub duabus re&1s contiguis, v. g. ſub 
no. of, Et ex ductu concipitur produci. 

Is. Ductus retz in reftam eſt motus unius perpend1- 
eulariter inſiſtentis alteri. 


Not: Citationes fic intelliguntur , 4. t. quartum theorema 
libri primi indicat 1. P. 4.1. primum problema theore- 
matis quarti libri terttj. 1. Ce 27. 1. primum corollart- 
um 21mi th. Lib. 1 d. definitionem, ax. axioma. &c. AB 
IICD, has lineas efſe parallelas. re, angulum refum, 
rectg, rectangulum, 


s SCHOTL, 
A Primis quatuor definitioni>us Sequicur I. Quod foli- 


dum tres habear dimcnifiones ; ſuperficies duas : 
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Linea unam : PunQus nullam ; unde ab Euclide appellatur 
Id ( in exrenſo ſcil. ) cujus nulla eſt pars. 

Sequirur 2. Propter eandem {parti & extenſi ideam , 
licere Geometris concipere extent1 ſpecies, harumque 
figuras ex moru oriri : Lineam nempe ex moru punt : 
ſuperficiem ex moru linez :. folidum denique ex motu ſus 
perficiet, Quzcunque enim fit ſpat) natura , qu#vis eus 
portio moru tranſcurſa eandem plane dimeniionem haber 
& figuram cum materia qualiber 1pſam 1mplente, 


Sequitur 3. Tum ex dimenfionum realitate , tum ex 
reali corporum contaQu , ſuperficiem lineam & pun&um 
eſſe reales extenf{i modos ſeu accidentia : punftum nimirum 
linex, utrumque ſuperficie1, omnia vero corporis. 


Nam corpora realiter ſe mutuo tangunt , non in pro- 
funditate ; alias in quolibet contactu partes tangentes ſe 
mutuo penetrarent. h.e, una pars intra alterius terminos 
continererur ſecundum omnes ſuas dimenfiones : quod 
eſt impoſſibile. Erg. ſe mutuo tangunt corpora vel in 
ſuperficie, vel in linea , vel in punto tantum : ut ex con- 
ractibus corporum ex aliqua parte planorum , rotundz 
columnz & plant , globi & plani manifeſtum eſt, Quod fr 
ſcabrx fuerinrt tangentium ſuperficies, tunc ſecundum 
multas ſuperficieculas aut lineolas contactus ner. 


Nec dici poteſt , ullum ex przdictis modis ſecundum 
quem fit contacts, efſe corporis partem. Nam cum ex 
def. 4. 1. patet omnem corporis partem efle corpus, minus 
majoris 3 inde ſequeretur contaftum fieri ſecundum omnes 
corporis dimenſiones, ſeu fier! penetrarionem. 

Przterea, fi punctus ſeu linex extremum dicatur line# 
Parsz tunc (| per 4 d. 1.) erit linea , minor nempe ma- 
Joris , quz ſuos item terminos, ficut fingult horum ob ean- 
dem rationem ſuos fimiliter habebunt , & fic in infinitum, 
Unde hxc inſuper ſequerentur abſurda. 1. dari extremum 
extreml , idque in infinitum. 2. Lineam quamvis extremi- 
rates habere numero fere infinitas. 3. Nullius linez term7- 
num determinari poſſe, cum termini terminus detur in in- 
finitum. 4. Lineam nou per totum ſuum terminum termi - 
C 3 nar! 
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Sequitur 4. Quotieſcunque altorum linez cujuſvis punc- Pl 
rorum , quam duarum ejus extremitatum , fit mentio, in- ler 
relligere Geometras punt per defignationem tantummodo 

fata; five mentis, ur cum concipimus lineam datam in hoc | je 


aur illo pun&o efle diviiibilem : five re1 marerialis illi 
applicarz, ut cum norma linez tranſverfim applicatur, 
Ac proinde ejuſmod! punttorum exiſtentia eft ad ſum- þ; 
mum nit1 poſſi>ilis, Verum hzc obirer tantum, quippe ex ': 
demonſtrationibus Geometricis indubitata peritis, | 


AXIOMATA, 


1. Extenſa que fibi mutuo congruunt, ſunt inter ſe 
#qualia. Irem angult, 
2. Aquales re&z linez , item Xquales anguli re&ilinez, 
{ibi muruo congruunt. 2.1 
3, Linea lineam non ſecundum partem , ſed unicum 
puncum, ſecare poteſt ; alias foret lata, Item re&a retam 
non niſi ſemel : alias foret curva. | 
4. Ab uno pundto ad aliud unica reQa (| ſeu breviflima) 
duci poteſt. 
s Omnes anguli recti ſunt inter ſe zquales, | 
6, Radij ejuſdem circul! ſunt inter ſe #quales, vid. 7. 
d. huj. 
 «, Reta & curva ſecundum ullam ſu1 partem non con- 
gruunt. 
' Namhzc pars inter terminos congruentiZ contenta foret bre- 
viſſima EF non breviſſima : utpote ex hyp. tum refa tum curva, 


POSTULATA. 


T. Extenſum quodyis hoc vel illo modo moverl1 con- 
cedatur. 

2. Quovis centro & quovis intervallo circulum ducere, 

3- A dato pun&to ad datum punQtum rectam ducere, 

4» Reftam datam finitam in continuum producere - " 

| 5 In 
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;. In rea indefinira ( ſeu ur liber continuata ) partes 


quotcunque Zquales quavis circint apertura ſumere, 


5. Ad datum punctum retam ponere alter1 datz zqua- 
lem. E. 2. I. : : 
7. A majore refta minorem Aauterre alter! datzx xqua- 


lem. E., 3. I 


GAP EF 


De lineis re&is {e mutuo {ecantibus && 
angulis inde fa&is. 


Uz in hoc capite & ſequente de linei1s re&is demon- - 
ſtrantur , 1s conveniunt fimpliciter & abſ{que re- 
ſpeQu ad ullas figuras quibus vel termini vel adjunRa eſſe 
poſſunt. Ubi Not : Theor. 3. & 4. cum prioribus partibus 
Theor. 3o. & 31 concidere, & in iftis triangula 1foſcelia 
nominari angulos xquilateros re@is ſubtenſos method1 
rantum gratla , ne Cnlicin linearum & angulorum 
Dodcrina cum 1lla triangulorum commiiceatur. 


THEO © E. x40 
6, Fig. Duz linex rex 4LCB, ADB ſpatium non in- 
cludunt. | 


$1 includant, neceſſe eſt concurrant in duobus pun&is 
A &B; atque fic ab Aad B duz ducuntur rectz, quod 
per 4. ax. hu, eſt abſurdum. 


THEOK. a E. 1044, Xx. 

7. Fig. Duz rex unum (5 idem ſegmentum utrique ſibi 
commune non habent. 

S1 dicatur AB efle communis pars utriuſque AC, AD, 

runc CB, cum ex hyp, non coincidat cum BD, ei infiſter, 

4 cw Atque 


Elementorum Geomerricorum. 


4.0 
arque fic cum cadem producta ſeu AD angulos conſtituer | 
utrinque DB C, CBA, Erg. linea AC, tic inflexa in B, 
non EX #quo interjacet inter A & C, ſeu non eſt recta. 
quod contr. hyp. wid. cor. 1 d. 3. quod ab hoc non pendet. 


ERHEVUOR 3 


Zquales angult xquilateri BAC, bac zquali- 
bus refis BG, bc ſubtenduntuy, 

Potito latere BA ſuper Zqualem ba, ei congruet : & ang. 
BAC= bac etiam congruent, per 2, ax. huj. Erg. AC 
{uper fib1 xquale a c cadet ; atque fic B coincidit cum b, 
& C cum c, Erg. per 4. ax. hyj, BC coincidic cum bþ ec, 
1deoque per 2.4x, BC=bc. Q. E.D. 


SHE OK. &4 


Anguli xquilateri BAC, bac qui xqualibus 
reetis BC, bc ſubtenduntur, ſunt xquales. 

Ductis circulis circa AB & A C, fi bc ponatur ſuper 
fib1 zquale BC, ei congruet : Irem a cadet in circumfe- 
rentiam BA O (proptera c = AC) & in circumferentiam 
NAC ( propter ab—=AB) Erg. cadet in A, ( utpote 
Punctum utrique arcui commune ) Unde congruit a b cum 
AB, &a c cum AC ; 1deoque ang. A & a, Erg. ang. AZ 
a ( ut & 1pſa triangula, & reliqui angult ) Q. E. D. 


PROBL. rx. 
E.. 23. I. 


8. Fig. 


2. Fig. 


Ad punlum D datz rex DC, angulum CDO 
angulo dato bac xqualem conſtruere, Fig. 8. 


Anguli dati latera utcunque jungat recta b c, fiatque 
DC=ab; item centris D & C, & intervallisac, c b, 
deſcribantur duo arcus ſeinvicem ſecanres in O, per quod 
& D ducatur DO, Dico factum. Nam ducta recta CO, 
erunt CDO & bac anguli zquilateri , zqualibuſque 
rectis ſubtenſi, ex conſtr, ac proinde zquales, per 4- QE.F, 


Anzulum datum B AC biſecare, Fig. 9. 


PROBEL., 2, 
E, 9e ty 


Utcunque 


DOS 2 a> - 


Liber IE 4T 
Urcunque ft AH—=AG, centriſque H & G xqualibus 


&Z intervallis deſcribantur duo arcus ſeinvicem ſecantes in O, 


 F unde ducatur rea ad A, Dico factum. Nam ductis HO 


"3 &GO, pater angulos HAO & GAO elle zquilateros 
& #qualibus rectis ſubrenſos, ideoque #quales. Q. E. EF, 


7 PROBL. 3. Ream finitam AB biſecare ( perpendicula- 
{9 E, I'O. Is, riter, Fig. nor 


Centris A & B, zqualibuſque intervallis deſcriantur 


-* duo arcus ſeinvicem ſecantes in C ſupra lineam : fimilicer 
=} altzduo ſecantes feinvicem in D infra : dein ducarur C D. 
'2 Dico factum, Nam ductis przterea CA, CB zqualibus , 


item DA, DB, inde fiunt angult ACD, BCD zquila- 
ter! Zqualibuſque rectis ſubrenf1,qui proinde ſunt zquales. 
Rurſus ang. ACO, BCO jjdem ex conſtr, ſunt zquilarert, 


, & etiam Xquales (ut jam probatum ) Erg. per 3. 2. eſt AO 
'> =OB; at OC commune, & ex conſtr, AC = BC. Erg. 


ang, COA = COB, ideoque per 8. d. 2. recti. Q. E, F. 
PROBL. 4. Tn punto dato O datz refz AB perpendicula- 


. E, Il.I. rem OC erizere. Fig. 10. 


bs Ci AE 


Urrinque fiat OA —= OB, centriſque A & B part inter- 
vallo ducantur arcus ſe interſecantes in C,, ducta OC erir 


| perpendicularis quzfita. Nam ductis przterea AC , BC, 


erunt ipfi anguli AOC, BOC, zquilateri zqualibuſque 
rectis ſubtenfi, ex conſtr. ideoque fer 4. 2. Xquales; Erg. 
per 8.d. 2, eſt OC perpendicularis. Q. E. F, 


PROBL. s. A punto dato C ad datam reffam AB per- 
EF. 12. I. pendicularem CO demittere. Fig-11, 


Centro C ducatur arcus ſecans datam rectam its 
duobus punctis A&B, unde zqualibus intervallis du- 
cantur duo arcus ſeinvicem ſecantes in D, per quod & C 
ducatur CD. Dico factum. Nam primo probart poteſt 
eſſe AO —= BO, ur in 3 probl, & inde OC efle perpend!- 
cularem, ut in 4 probl. 


THEOR. 


42 Elementorum Geometricorum, 


SUHBSOR. 4. 


I2, Fig. Perpendicularis C A eft breviſſima omnium refFa- 
rum O A a dato punto A ad datam refam OC duci- 
bilium, 

Fiat CB=CA Ducaturque BO, atque fic zcuales an- 
guli OCB, OCA,, fiunt xquilater! , ac proinde per 3. 2. 
#qualibus rectis OB, O A ſubtenduntur fed per c. 6. d. huj. 
eſt ABAO+OB; Erg. Per 10. ax. 1, CALOA, 
Q.-E. D. 

COR. Omnes perpendiculares EC, EF, ED quz parallelas 

jungunt, ſunt inter ſe #quales, 13. Fig. 


Nam per hoc th. ſunt breviſfimz diſtantiz quz inter fin- 
gula puncta E, E, E, unius parallelarum & alteram: C D 
( cui dicantur perpendiculares ) haberi poſſunt : ſed per g. 
d. 2, hujuſmod1 brevifſimz diſtantiz ſunt inter ſe 
xquales, 


TSHEEOE 6&6 


Summa omnium angulorum ex eadem parte rex 4B 
cut altera FO vel plures FO, DO inſiſtunt, #qualis 
14. Fig. eſt duobus refis. Et e contra, Si ſumma angulorum ex 
utraque parte inſiſtentis F O #quetur duobus refis 3 
Tunc linex A 0, O B unam refam conſtituent, 


E. 13. & I4. Is 


I. Per. 4. þ. 4 Erigatur in O perpendicularis OC, hzc 
per 8. d. duos rectos COA, .COPB faciet ; ſed horum ſum- 
mz congruit ſumma omnlum angulorum ex cadem parte 
rectz AB; Erg. per I. ax 2. eſt ci xqualis Q, E.D, 


Conv. $i negas, faciant AO, OK unam rectam : Erg. per 
I, part eſt AOF + FOK =2 rect. ſed ex hyp, eſt AOF + 
FOB = 2 rect, Erg. per 2. ax. 1,eſt AQOF+ FO K= 
AOF=—+ FOB, pars toti, Q. E, A, 


COR. Summa omnium angulorum circa idem punttum 0 
Zquatur quatuor reis, ; 
THEOR, 


Liber II, 43 
THEOR DJ « E. If: Is 


157 dux rex ſe mutuo ſecuerint ; Tunc anguli ad 

wverticem oppoſiti AOC,, DOB erunt xquales. *Et ſi 

1s.Fig. dux recie AO, OB ad diverſas partes fecerint cum 

ali rea angulos ad verticem AOC, DOB inter ſe 
xquales; Tunc erunt iſtz in direftum poſite, 


1, Eft AOC + AOD—= DOB + AOD, ( quia utraque 
hxe ſumma per 6. eſt zqualis duobus rectis ) Erg. com- 
muni A OD utrinque ablato, eric per 3. ax. 1. AOC= 
DOB VERS 

2. Ex hyp. eſt AOC=DOB, Erg, fer 3, 4x. 1. eſt 
AOC + AOD— DOB -+ AOD ; ſed per 6, 2. eſt AOC + 
AOD= 2 rect. Erg, per 2. ax. 1. eſt DOB + AOD =2 
rect. ideoque per 2 part. 6, AO & OB jacent in directum. 
Q. E © 2% 


THEOKE 6 E. 29. I. 


S1 rea BC duas ſecuerit parallelas AH, LR; 
Tunc faciet * angulos alternos ABC, BCR inter ſe 
16.Fig Zquales. * Angulum externum SBH interno oppoſito 
BCR xqualem, 3 Internos ad eaſdem partes H BC, 

BCR. #quales duobus reflis, 


I. Si BCR dicatur < ABC, tunc aliquis major quam 
BCR, putaBCN, erit = ABC. Excitati igitur perpen- 
diculari in C, & demiſla perpendiculari BD aB ad CR, 
fiar CN — AB, ducaturque B N; atque fic per 3.2. erit BN 
— AC, & per c.s. 2, BD= AC, 1deoque per 2. ax. 1. BN 
= BD totum parti. Q. E. A, Sive BN dicatur cadere ſu- 
per BD, five extra. ( Nam fi cadat ſuper BD, patet efle 
BN >BD. Er fi extra, patet efſe BN > BO, fed per 5. 2. 
eſt BO > BD, ideoque per 9g. ax. I. BN > B D) Erg. non 
eſt BER wt ABC. Simuliter probari poteſt non efſe ABC 
< BCR. Erg. eſt ang. ABC = BCR, Q.E. D. 19. 

2. Per 7. Eſt SSH—=ABC, & per 1. part. BCR = 4BC. 
Erg. per 24 4X, 1, eſt SBH = BCR, Q.E, D, 29 - 
| Ze of 


44. Elemzentorium Geometricorum, 


3. Per 6. eſt ABC + HBC = 2 rect, ſed per r. part, eſt 
ABC — BCR. Erg.eſt HBC + BCR = 2 rec. Q. E, D. "I 


TT HEOKR. 9. E. 27.8&28.x. 


1S! redta SC ſecans duas refas A H, LR fecerit 
angulum alternum ABC alterno BCR : *Vel externum 
i5.Fig. SBH interno eppoſito BCR #qualem. 3 Vel internos ad 
eaſdem partes HBC. BCR zquales duobus reftis g 

Tunc iſtz rex AH, LR ſunt parallelz. 


I. S1 non fir AH || LR, dicatur GD || LR, Tunc per 
x part, 8, erit BER —= DBC.; ſed ex hyp. eſt BCR = ABC, 
ideoque per 2. 4x I. erit DBC— ABC totum parti. Q.E.A, 

2, Ex hyp. Eſt SBH — BCR, ſed per 7. eſt ABC — SBH, 
Erg. per 2. ax 1. eſt ABC— BCR , ideoque per 1 part. eſt 
AH [| LR. Q. E.D. 20. 

3. Ex hyp. eſt HBC + BCR= 2 rect. & fer I part. 6. 
HBC + SBH = 2 rect. Erg. per 2 ax. 1. HBC + BCR = 
HBC + SBH , ideoque per 3. ax. 1. BER SBH. Erg, per 
2, part, eſt AH || LR. Q.E. D. 30. | 


PROBL., Ad datam reftam L R per datum pundtum B pa- 
E. 31.1. rallelam ducere, 


A puncto B ad LR ducatur utcunque BC, ſuper quam 
in B per Ip. 4. fiat ang, ABC= BCR, Dico AH effe quz- 


fitam. per 1 part. hu). 


THEOR, 10, E, 30+T; 
18.Fig. Rez AB, E Feidem C D parallel, inter ſe ſunt 
parallelz. 


Per 8, Eſt ang, GKEB =KOD = OLF, ſdeoque per 2 
part, 9, eſt 4B || EF, Q.E.D. 


THEOR. 


by Liber 11, 45 
eſt THEOR, 11, E, 33+ Is 
7 $7 rectz AC, BD parallelas #quales AB, CD ad 


T. ” 19.Fig. eaſdem partes jungant; Erunt inter ſe 2quales to pars 
allelz. 

» ; DucraBC, erunt ABC & BCD zquilater!, ex conſtr, & 

i _; eriam zquales, per 8, Erg. per 3. eſt AC BD. quod eſt 

-. + Primum, Inſuper alterni ACB, CBD ſunt #quilateri, #qua- 
: libuſque &c. ex conſtr. oF prob. Erg.. per 4. ſunt zquales, 

ideoque per I. part. 9, eſt AC || BD. Quod eſt 2dum. 

& p TH E OR. I'2, | A I 3s AX, Is 

[. Si recta HB ſecans duas rectas HF, BG fecerit 

[ anzulos internos ad eaſdem partes GHB, HBG duo- 


20, Fig. bus rectis minores 3 Tunc rectz HF, BG concurrent 
verſus eam partem quam ſpectant anguli dictt. 


4 Fiat HC || BC, tunc per 3, pt. 8 erit CHB + HBG = 2 
| rect, ideoque CHB excedirt FHB per CHEF. Inſuper fiar BE 
= HB, unde per 4. crit BYE —= BEM ſed eſt per 1 pt. 8. 
CHE = BEH, Erg. per 2. ax. 1. eſt BHE — CHE ; unde 
ab ang. CHB ablarum eſt dimidium per rectam HE que 
cum BG concurrit, Er fimiliter dimidium a refiduo CHE 
per rectam HA, & ab ejus refiduo CHA fimiliter auferri po- 
reſt dimidium per ejuſmodi rectam quz cum BG concur- 
rit : atque fi fic deinceps fiat, manifeſtum eſt per I. 13. x. 
tandem relictum iri angulum refiduum quovis angulo dato 
v. g. CHG minorem, qui dicatur efſe CHL : ſed ex conſtr. 
BG concurrit cum HL, Erg. multo magis cum HEF inter 
HL . ipſlam BG poſita & verſus eandem partem producta. 

Q. E. D. 


COR, Hinc patet , Rectas non parallelas HF, BG concuy- 

. rere, ſt producantur. 
Nam ducta HC [| BG, erunt per 3. pt. 8. CHB + HBG 
* = 2rect, ideoque BHG þ HBG< 2 rect, Erg. concur- 
/ rent HF & BG. fer prac. : 
'SCHOL, 


46 Elementortim Geomttricorum 


+ SCH OL, 


Heorema przcedens, licet ab Euclide inter axiomata 

poſirum , & ut tale in demonſtratione 28 prop. 1, 
ab eo uſurpatum , hic demonſtravimus, x Quia non eſt 
per ſe notior propoſitione dicra. 2. Ob 1llud quod de 
quibusdam lineis curvis demonſtratur, fcil. eas ad rectam 
contiruo accedere, nuſquani ramen concurrere : quod cre- 
dendi anſam przbere poſſit idem duobus rectis contingere 
Poſſe, prout ex ſequenti demonſtratione perperam 1ntel- 
lecta a quibuſdam pretenditur Sint ang. A+ B<L 2 
rect. atque fic per prxc. AC & BD non ſunt parallelz, hat 
AC item BD == AB, jungarurque CD. Rurſus fiar CE ficur 


DF == CD, ducaturque EF : hoc quamvis in #ternum 
repetatur , nunquam tamen concurrent AE & BF. Nam 
fi dicantur v. g. concurrere immediate poſt ductam LM, & 


&LN & MO factas zquales - LM; tunc LM, LN, MO con- 


ſtituerent triangulum cujus duo latera LN & MO forent 
reliquo LM zqualia, contra 24.th. vel quod idem eſt, unam 
rectam LM zquari duabus fimul rectis inter ejus terminos 
non 1n directum jacentibus, contra cor. 6. d. huj. Q. E. A. 
Ut verus huyus argument! ſcopus patefiat, Moneo 1. Quod 
ex th, prec. patear rectas AC & BD tandem cOncurrere, ut 
In R, fi producantur. 2. Rectz v. g. AC productionem in 
infinitum fieri ei ſemper addendo lineas ipfi AC aut parti 
ejus cuilibet xquales : ſeu quod idem eſt, ſemper multi- 
plicando ipſam A C <juſve partem : unde ( per 3 poft. 1. ) 
lineam quamyvis finitam tandem excedet, & multo magis 
ipſam AR aut BR. 

' Inſuper , argumentum demonſtrative quidem conclu- 
dit rectas AC & BD nunquam concurſuras, fi lege przdi- 
cta augeantur per partes proportionales CE , EG, GI &c. 
& DF, FH, HK &c, decreſcentes; ſeu hac lege in #ter- 
num feri poſſe hujuſmodi partium proportionalium conti- 
nuam addirionem,quarum nulla poſfibilis multitudo in quo- 
vis ſequent! #ternitatis ſ#culo facta unquam valebit rectas 
Ac 


21, Fig, 
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AC & BD ad concurſum uſquam perducere. Nullatenus 
aurew probar ( ut przrenditur ) ullas rectas non parallelas, 
quamv1s in ſpattum infinirum productas, non concurrere 
{ed rantum eas nunquam concurſuras, i1 przdicta methodo 
in #rernum producantur z quod non tantum fatentur Geo- 
metrz , ſed ertam probant rectas AC & BD prxdicta me- 


' thodo ſemper productas, non pofle extendi in ſpatium in- 
| finirum 3 imo 1nſuper demonſtrative aflignanr ipſum ſpari- 


um ad quod per cjutmod! preductionem pertingere poſ- 
ſunr ( ſcil, per 26. 1. ) -& quod tranſgredi nequeunt, 


———————_—_—_—_ ds 


C AF Is 


De ReRarum diyerſimode ſefarum Po- 
tentijs, alij{que Productis. 


22. Fig. 

Uories agitur de linearum ductu, commode repr#- 
ſentantur linex per ſimplices literas, ut c d per A, 

d o per B, & ipſum rectangulum d r per AB, ficur 

in multiplicatione, Item A? vel Aq fignificat quadratum 
linex A, & qQA + E quadratum ſummz ex A & E. &c. 


THEOK. 2% 


Si recta A in rectam B ducatur 3 producetur paral- 
22, Fig. lelogrammum rectangulum A B ſub zpfis contentum 3 
idque quadratum , fi in ſe aut fibi aqualem. 


Per 15. d, huj. ſunt ang. d + 0= 2 rect. ideoque per 3. 
pr. 9. eſt A [[ ro; ſed ſunt etiam zquales ex hyp. Erg. per 
10, eſt cr — & |] od. ideoque eſt dr ſeu AB pgr. In- 
ſuper propter cr || od, eſt d+c = 2 rect, & 0+ r= 
2 rect. ſed d & © ſunt recti , Erg, c &r, ideoque eſt 
A B rectang, pgr. Q. E. D, 


COR, 
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COR. Hinc, ex ipſa ſcil. demonſtlr. Parallelogrammumn © 


E.C. 29.1, wunum habens angulum rectum eſſe rectangulum. 


In gratiam ſequentium relegatur 2 Schol. quod ſequi- 
rur poſtulata Lib. 1, 


THEOR. 14 


"Sz vel una recta Z vel *Omnia ejus ſegment 

ducantur in omnia alterius X ſegmenta C, D 

23.Fig. Tunc omnia ſimul rectangula inde producta 2quabun- 
tur toti rectangulo XZ ſub totis X of Z contento, 


I Z Ductain C+D producit CZ + DZ,& in X 
producit XZ; ſed eſt C++ D = X; Erg. eſt CZ + DZ 
= XZ. Q. E. D. 19. 

2 EſtA+SLB=2Z, & C-D=X; ſed per 13. A+ 
B ducta in C + D facitCA + DA -þCB-þ DB, &Z in 
R facit XZ, Erg, eſt CA+DA-+CB + DB= XZ. 
Q. E: D. 2% 


| oh 2X. 


SCHOD. - 1 


S7 partes altitudimis rectanguli AB partibus baſis 
ſumantur magnitudine #quales ; Tunc mnumerus 
224 Fig. iftarumwv. g. 4, multiplicans numerum harum vel nu- 
merum quadratorum ſub baſe (x una altitudinis parte 
contentorum, &. producet 20, numerum quadratorum 
equalium in toto rectangulo contentorum : qui proinde 
productus indicat quantitatem arez rectangult. 


Nam fingulz altitudinis partes in baſin ductz producunt 
rot quadrata , quot in baſe ſunt partes , y, g- 5. & omnes 
mul ductz producent quater 5. {eu 25. 


SCHOOL. 2 


Cum ex 1g. d. & prop, prec. ductus ſit motus , ejuſque ef- 
Fectus ſit magnitudo diverſi generis # magnitudinibus in ſein” 
vicem ductis : Multiplicatio vero ex 14. dy & 6, 1s ſit niſe 
multiple x- 


þ2 


kk 
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multiplex additio, eiusque effectus ſit magnitudo ejuſdem generis 
” cum magnitudinibus multiplicatis ;, Patet inter duttum ty mal- 
' tiplicationem ingens intercedere diſcrimem , licet quantitas 


figure ex dun orte per multiplicationem inveſtigetur. 


T HE OR, #6 


S7 rect.s «inea Z ſecetur utcunque ; Tunc rectan- 
24. Fig. gulum ſub tota &f uno ſegmentoram Xquale eſt (eg- 
mentorum retangula, & pradicti ſegmenti quadyato. 

h.e, ZE =AE +Eq 


Nam E ducta in A+E vel Z producit AE+E q. 
quod 1deo eſt = ZE. 


THEOR, I 6, 


Si recta Z ſecetur utcunque ; Qugdratum to- 
tius Xquale exit rectangulis ſub tata &f quolibet 
ſegmentoram. h.e. TZq=AZ+EZ2. 


Nam eft Z=A + E, Erg. utrumque ductum in Z, 
producit #qualia , ſcil, Zq, & AZ +E7Z. Q. E.D. 


THEO i, I'7. 


St recta T ſecetur utcunque 3 Quadratum totius 
24. Fig. #quale erit ſegmentorum quadratis , & rectangulo 
bis ſub ſegmentis comprehenſo, hh. e. Zq. =Ag 

+ Eq + 2AE, 


Nam ex hyp. eſt 7 =A M6 E, Erg. quz fer 13.2, EX 
utroque in ſeiplum ducto proveniunt icil, Zq. & Aq + Eq 
-+ 2 AE, ſunt Zqualia inter fe. Q. E.D, 


E366 


E, 2,2, 


24. Fig. 


E. 4. 2s 


COR. MHinc, Quadratum totius eſt quadruplum quadrat? 
ex dimidia. 


D THEOR, 
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THE O R, o 8, E, 7» *. 8 


Si recta T ſecetur utcunque z Quadratum totius F 
24. Fig, cum quadrato unius ſegmentorum , #quale erit bis | 
rectangulo ſub tora (F dicto ſegments, cum reliqui 34 


ſegmenti quadrato, hie, T9 bEq=E2ZE 
+ 44. bi 


2ZE= 2AE+ 2Eq: utrique addatur Aq, erit |: 
CEE 2AE-2Eq 4 | 
Zq=Aaq+Eq+2AEz; ideoqueaddito utrinque Eq, 
| —Aq+ 2Eq+2AE: Erg. per 2. : 
'q+Eq=2ZE+Aq. 2 Nam jam pro- + 
2 LZE+Aq =Aq +2 £ - + 2AE, 


THEOR, I 9, F,8, 2.» 


Si recta Z ſecetur utcunque, Quadratum com- 
24. Fig. poſit ex tota (oF uno ſegmentorum , #quale erit qua- 
ter rectangul> ſub tota oy dict» ſegmento cum reliqui 
ſeementi quadrato, hae. q. Z + E =4Z E+ 
Aq. 

Z 4 E in ſe ductum facit ZqQ+Eq+2ZE; ſed 
per 17, eſt ZqQ=Aq+Eq+ 2 AE. Erg. per 2.ax. 1, 
eſtq Z+E=2ZE+2Eq+2AE +Aq;ſedeſt 
2ZE=2AE—=ZE+2Eq, ( quia per 1, eſt ZE 
—AE+Eq)Erg. per 2. ax. 1. ſtq. Z + E=4,ZzE 


+ Aq. 
THEOR. +o. F.4. ty 


Si re&a ſecetur in Fqualia A, E 4-C (QF nan 
25. Fig. #qualia Z,C : Quadratum dimidi) #quale erit in- 
xqualium ſezimentorum rectangutn cum interjezment 7 

quadrato. h, e. Aq =Z c++E 4. 

Ex bp et Z=AH+E,& C=A—E, Ecg. hi Z 
ducatur in C,& AE 1nA—E, runc producta per 
13 th. 2. & 2.ſch, Poſtal, 1, faſta ZC&Aq—Eq erunt 
Xqualia: 


Aq; ſed per 11. eſt ': - 


Ltber F'h Fr 
zqualia : Er © utrinque addatur Eq , eritZ C-+Eq = 


Aq. © * 
F H E O Ro SKL9 F, 9+ 2g 


St reeta ſecetur in #qualia ty non #qualia z Qua- 
25. Fig. dratum dimidiy cum interſegmenti quadrat) ſubdu- 
plum eft quadrarorum ab inzqualibus ſegmentis, 


he AqrEq=;Eqþ+<=cq 
Per 19. Et ZqQ=Aqþk Eqb2AE, KA—E 
( vel C ) in fe dactum producit Aq+Eq—2AE vel 
C q : iſtis zquait::us adJantur hec xqualia, erit 2 A qþ+ 
2E =2q—+ Cq, wdeeque Aq+Equ=es Zqþ> 


C q- — 
1HhEOK 22, E. 6, 2. 


S! recta biſecetur, eique in direftum alia E adji- 

cratur, , Qaadratum compoſitx ex dimidia ty 

26. Fig. adjefa , Zquale erit refangulo ſub tota compoſita 
AS EG adjefta E una cum dimidiz quadyrato. 


h.e qp A+SE=AHExE+qz4 
Ex qductu q. -A+Eeſ -Aq+AE+Eq,&re- 
ctang, ex A+ EinEeſt A E + Eq, quod cum - Aq ſeu 
q: L Afacit AE+Eq+7 Aq(quadratum ex > Ad 
E ) Erg. eſt q+A+E=A +ExE+q 7 A. QED. 


THEOR, 3% Fo 305-24 


Si rea A Biſecetur, eique alia adjiciatur E; 
Quadratum compoſitz ex dimidia (F adje&a ſimul 
26. Fig. cum quadrato dinidiz , eft ſubduplum quadratorum 


zotius compoſitz (F adjectz. h. e. q. + A+E+ 

q. > A=> 4 A+E +7 £4. 
Ex ductu quadrata ex > A +E & ex -; A ſimul addira 
D > faciunr 


\ bl 
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THEOR, 1%, Es 74 Zo 


Si recta T ſecetur utcunque 3 QNuadratum totius 
24, Fig. cum quadrato unius ſegmentorum , #quale erit bis 
rectangulo ſub tora (5 dicto ſegments, cum reliqui 
ſegmenti quadrato. hie, Tq Eq=z2ZE 
+ Aq. 


Per 14. EſtZE=AE+Eq, ideoque; per. 1 C. $1. | 
crit ©: 
Aqz; fed per 17.eft | 


2LE= 2AE + 2Eq: utrique addatur Aq, 
 ZEAq=2AE+2Eq- 
Zq=Aaq+Eq+2AE; ideoqueaddito utrinque Eq, 


eritzZq +Eq—Aq+2Eq+2A£t: Erg. per 2. 


ax.1elt Zq+ Eq=2ZE+Aq. 


THEOR, F,8S, 2ov 


Si recta Z ſecetur utcunquez Quadratum com- 
24. Fig. poſitz ex tota 0 uno ſegmentorum , #quale erit qua- 
ter rectangul» ſub tota oF dict» ſegmento cum reliqui 
ſegmenti quadrato, hae. q. Z + E =4Z E+ 
Aq. 

Zz+E in ſe ductum facit Zq+Eq- 2ZE; ſed 
per 17, eſt ZqQ=Aq+Eq+ 2AE. Erg. per 2.ax. 1, 
eſtq Z+SE=2ZE+2Eq+2AE +Aq;ſedeſt 
2ZE=2AE=ZE+2Eq, ( quia per 18. eſt ZE 
—=AE+Eq)Erg. per 2. ax. 1. eſt q Z + E=4ZE 


+ Aq. 
THE® I, _ SO Fo Co 2g 


| Si re&a [ecetur in Xqualia A, E 1-C & non 
25. Fig. z#qualia Z,C : Quadratum dimid!t) #quale erit in- 
xXqualium ſezimentorum rectanzutl cum interjezment 1 

quadrato. h, e. Aq =Z © +E q. 

Ex bp et Z=A+E,& C=A—E, Ecg. fi Z 
ducarur in C, & A+E1nA—E, runc producta per 
13 th. 2. OF 2.ſch, Poſtal. 1, facta ZC&Aq—Eq erunt 
Xqualia: 


I'9, 


Nam jam pro- 
batum eſt 2ZE+Aq = Aq +2 £q + 2AE, 


—— << www OO © 


cefjus xquale erit quadrato 
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faciunt - Aq+Eq+ AE; ſed dimidia quadratorum ex 
A+E&<eXxFE fimul addita idem faciunt ; Erg, ſunt 
xqualia, Q. E. D. 


SHEOKR. - 24 


Si recta 4 biſecetur eique alia adjictatur : 
= Nuadratum totius compoſite #quale erit quater 
26, Fig. rectangulo ſub dimidia & compoſita ex dimidia t5 
adjecta , una cum adject? quadrato. h. e. q. A+ 
E = quater = AxX>AHE, + E 4q. 


Ex ductu — Ax-4+E facit-Aq I — AE , hujus 
quadruplum eſt Aq 4- 2 A E, quod cum Eq facit quadra- 
timexA+FE; Q.E.D. 

Multz aliz ſunt propoſitiones quarum vexitas EX 1pſo 
ductu evidenter patet, ut in his tribus ſequentibus culli- 
ber per ductum experiri licert. 

Rectangulum ex ſumma oy differentia 4 + EX 4 — E 
eft equale differentiz quadratorum ex ipſis rectis, Aq —E q 
Ageregatum quadratorum ex ſumma ty differentia auarum 
rectarum , Zquatur dupl quadratorum ex ipſis. NW. &. q. Ao+ 
E, +a. A—E =2 Aq+2Eq. | 
Si tres recte E, E 4- > 4, E4l-4 ſint Arithmetice pro- 
Portionales; Rectangulum ſub extremis una cum quadrato ex- 
meaiz, h.e EXE+A, + 
{ - 4=q E4+= A, | 

Not. Omnia hujus capitis theoremara numeris app!i- 

car! polle, 


ſunt 


Nao" ROT_gs 


(PSs >L, h 
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De Figuris Rectilineis 


y + 


Defimtiones, 


1. T, Igura ordinata eſt quzvis figura rectilinea Zquilatera 
& Xquiangula, Trigonum v. g. ' Tetragonum ſeu 
uadratum, Pentagonum , Hexagonum &c, a numero an- 
gulorum fic dicra. 
2. Alrirudo figurz eſt perpendicularis a vertice ad baſin 
ducta, | 
3. $1 in parallelogrammo duz rectz B E, CD lateribus 
parallelz diametrum in eodem puncto ſecantes illud in 
quatuor parallelo gramma diſtribuant ; duo per quz dia* 
meter tranſit, dicuntur circa diametrum confiſtere rel!t- 
quz autem B D, CE vocantur complement : & iſtorum 
quodliber ſimul cum hiſce duobus vocatur Gnomon. ' I, Fig. 


4+ Similes figurz rectilinex ſunt , quz & angulos fin- 
gulos ſingulis habent zquales, & latera circum zquales 
angulos directe proportionalia. | 

5. Reciprocz figurz ſunt, quz latera habent proporti- 
onalia reciproce poſta : fic in 31 Fig, Lib. 3. ubi AC; 
CB:: FC: CL 


AXITOMATA 


r. Figurz rectilinex quarum latera & anguli , ſingula 
{ingulis ſunt zqualia , ipſz ſunt zquales, Nam ſibi mutuo 
applicate congruunt 

2. Figure rectilinex quz eidem ſunt fimiles, ſunc fimi- 
les inter ſe. Patet ex 4 def. huj. CF 2 4, 1, 

/ D 3 Cap. I 
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AT tb 
De Rationibus in Trianguio & Paral- 


lelogrammo eodem. 


R hujus tituli & ſequentium fimilium eſt hzc , 
quod quzcunque figurarum afftectio demonſtranda 
proponitur , aur quodcunque ad cam ſupponirur , vel eſt 
Ratto vel Proportio : arque hic five ſupponendz five de- 
monſtrandz fint rariones , vel inter latera vel angulos 1n- 


tercedunt, 
THEOR. I, FE, 208: 
2, Fig. Duo guevis ſimul triangul: latera BA, A C ſunt 
reliquo B C majora. 


Hoc patet ex 6. def. 1. Nam B C ex hyp. eſt via omnj- 
um breviſſima quibus itura B ad C. Erg. brevior quam 
qui 1turin linets BA, AC. 


PROBL. I. Ex tribus datis rectis quibuſcunque quarum 

E. 22. 1. duz quzlibet ſunt reliqua majores, triangulum 

conſtruere. | 2. Fig. 

Sint linez datz D. E. F. primo ducatur B C —D, tunc 

centro C & intervallo rectx E, item centro B & intervallo 

rect? F deſcribantur duo circulorum arcus ſe muruo ſe- 
Ccantes in A, inde rectis ad B & C ductis , Dico factum, 


PROBL. 2 CSuper datam rectam BC triangulum 2quilate- 
E. lt. I, rum, & iſoſceles conſtruere. 

Si #quilaterum velis , tunc centris B & C, &intervallo 
BC ducantur duo arcus ſe invicem ſecantes in A. Quod fi 
Toſceles conſtrueres ſuper B C ex data E, ( quz fecun- 
dum hoc Theor. debet eſſe > = BC) Tunc centris B 


& C, & intervallo rectz E ducantur duo arcus ſe muruo ſe- 
Caltes. Urriuſque 


+ &a% 


Ie. 
1da 
eſt 
1e- 
1n- 
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Ucriuſque problematis demonſtratio patet ex conſtr, 


THEGR. * F., 340 


"Cujuſuis trianguls A B C angulus exteynus 

4 CG wqualis eft duobus ſimul internis oppoſitis 

3. Fig. A Go B. *Item omnes ſimul interni 2quantur duo- 
bus refis. he A+B+ACB= 2rea. 


1. Fiat EC|{| AB perp,g.2. Tunc per 8. 2, erit 
GCE —B externus interno oppofito, & ECA —A al- 
rernus alrerno : Erg. totus ACG= A+ B, Quod fuit 
primum. Erg. per. 3. ax. 1. addito utrinque A CB, eſt ACG 
+ACB=A+B+ACB; ſ(edpers. 2. ecft ACG-þ 
ACB=—=2ret Erg. ſt A+B+ACB= 2red. 


COR. I. S! unus trianguli angulus ſit obtuſus reliqui 
ſunt acuti. 

COR. 2. Si unus ſit rectus , reliqui ſunt acuti , ſed ſimul 
unum rectum faciunt. 

COR. 3. 5! unus angalus AFC ſit duobus reliquis F AC, 
FCA Xmqualis , tunc erit rectus, s. Fig. 


Nam ex hyp. eſt AFC=FAC+FCA, & per 1. part. 
huj. eſt AFB=FAC+FCA, FErg. eft AFC= 
AFB, 1deoque uterque rectus, per 8 def. 2. 


we B04 
MHOt 
Bs Ge. AX. 20 


COR. 4. Si unus iſoſcelis angulus fuerit refus ; Reliqut 
ſunt ſemirei. Ttem quilibet xquilateri angulus 


continet = unius rectt. 


Facile igicur triſarium ſecatur angulus refus AFC, ſcil, 
conſtruendo triangulum zquilarerum ſaper F C aut A EF, 
s. Fig. 

COR. &. Si duo anguli unius trianguls duobus alterius 
Xquentur , ſearſum aut ſimul ;, etiam tertius tertio 
xqualis erit, Item ſi unus unius 2quetur uni alteri- 
us , reliquorum ſumme ZXquantur, 


COR, 6. Summa duorum quorumvis trianguli angulorum 


duobus rectis ablata , relinquit tertium. 
D 4 COR, 
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COR. 7. St ab uno puncto A ad eandem rectam B C inc1- 

5. Firg. dant obliqua AC Gy perpendicularis A F 3, cadet 
hec verſus partes anguli acuti. 

Nam cum angulus perpendicularis cum B C fit rectus , 

reliqu! anguli quos AF & BC facijunt cum A C 1utra 

rriangulum, erunt per 2.c, acuti z atqueſic AF oppont- 


rur acuto, 
SHEOR. 4. 


Omnis ſimul anguli interni cujuſcunque figurz 
6. Fig. rectilinex confictunt bis tot rectos demptis quatuor , 
quot ſunt latera figurz. *Item omnes ſimul exter- 

n! faciunt quatuor, 


Nam figura per refas a pun&o intra ſumpro ductas ad 
angulos, triangula tor reſolvitur , quot haber latera : Omnia 
Igitur {imul crjangula tot re&tos habebunr , quot ſunt la- 
tera, figurz : ſed anguli circa dium puncum, factunt qua- 
ruor, retos. Erg. 11 hos ab omnium triangulorum anſgulis 
demas , remanebunt anguli interni 1pfius figurz bis tot 
reftos conficientes, quot ſunt latera dempris quatuor. 
Nuod primum. Sed omnes fimul interni uni cum externis 
conficiunt bis tor re&os quot ſunt latera figurz. ( quili- 
ber quippe interns cum ſuo externo facir duos, per 2.2. ) 
Erg. omnes f{imul extern! #quantur quatuor reftis. Nod 


Fuit 2dum. 
SHEOR 4 EG6 G5. 


In triangulo X Latera angulis #qualibus ops 
4. Fig. poſita, inter ſe ſunt Xqualia 2 Et e contra. h. e. 
BESS er AG —=AB. Ei AG=ARB., 

erit B <G. 
7. Si nonfit AG=AB ſed DAB, tunc fat A O= 
AB, atque fic anguli ABO & AOB erunt zquilateri 


2qualibuſque reQis ſubrenfi , ac proinde per 4. 2. Zquales; 


ſed per 2. 3, eſt externus AOB >G uno internorum 
oppoſitorum: Erg. eſt AB O & multo magis A BG >G, 
Nued cant, Hyp, Erg, eſt AG=ZAB. Q.E.D, 19. 
lg Cann | + is 


( 


C ins 
3 Cadet 


rectus , 
- intra 


ppont- 


figurx 
(Arunr , 
' eXter » 


tas ad 
mni1a 
nt la- 
t qua- 


; qu 
11S tot 
atuor. 
rernis 
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2. Exhyp. AB & B G ſunt zqualia AGE&B G, 1deoque 
B & G ſunt Xquilater! zqualibuſque refs ſubtenſi. Erg, 
ſunt xquales. Q. E.D. 29. 


COR. Hinc omne triangulum Xquiangulam eft etiam Xqui- 
laterum. Et e contra. ; 


THEO © 


In triangulo X latus mayjori angulo oppoſitum , 
majus eſt eo quod minori angulo oppomtur. Et e 
contr, h,e. | BD>A, erit AG > BG. Et ſs 
AGD>BG, erit B > A. 


T1, Fiat per 1c. 4-22 ABO=BAO, tunc per I. part 
4. 3. exit BO= AO, & utrinque addito OG , erit BO 
4OG=AG; ſed peri. 3, ſt BO+E OG >BG. 
Erg. eſt AG > BG. fer 2. 4X. 1. Q.E.D. 10. 


2. Si dicatur B = A, tunc per I. part. 4.3. erit A G= 
BG. Er fi dicatur BE A, tunc erit per 1. part. huj. A G 
< BG: ſed utrumque eſt contr. hyp. Erg. eſt B>SA: 
Q. E. D. 20 


COR. MHinc ty ex 2.C. 2. 3. Recta A C perpendiculart 
s Fig. proprior , eft remotiore A D minor. 


E,19,Q.1%I. 


4. Fig. 


Nam cum F fit reus, erunt per cit. cor- ADF acutus, 
item AC F acutus, ideoque A CD obtuſus : ac proinde 
per I. part. haz. eſt AD > AC. 


4 THEOR.. 6 


1G; a terminis unius lateris trianguli duz rectZ 
Fig. 79 BD, CD interius jungantur; Hz reliquis triangul? 
lateribus minores erunt, * Majorem vero angulum 

BDC comprehendunt. 
Produti BD inE, erit peri. 3, CE-þE D >CD, 
& utrinque addito BD, erit BE+EC> BD+DG 
Rurſus, eſt BA+AEDBE, addatur utrinque E C, 
erirque 


EE. 22.6 
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eritque B A +AC> BE+EC Per 4, ax.1. Erg, 'E 
mulro magls per 9. ax. 1. eſt >B DDC. Q.E.D. 1, Yu! 

2. Per 2. 3. eſt ang. BED SDEC DA. Erg. per fff 
9.4X. 1. BDC >A. Q.E.D. 20 AB 


THEOR. 7. E. 34.1, J* 


"Oppoſita parallelogrammi latera. * Ut ty an- PR 
Fig. 8. guli, Xquantur. 3 Ipſurgue a diametro biſecatur, -. | 


x7. Per diametrum dividitur parallelogrammum in duo 
triangula X, Z, quorum anguli ACB & C B D ſunt #qua- -:: 1 
les, item ABC& BCD, per 8 2. Erg. totus ACD= A! 
ABD; Erg. per 5.c. 2. 3. reliquus D = A reliquo : At- de! 
que fic oppoſiti anguli ſunt zquales, Q. E, D. 1%. cal 
2, Ponatur triangulum X ſuper Z, ita ut ang, A BC fir lat 
ſuper f1b1 zqualem BCD, & ACB ſuper fibi zqualem ' 
CBD, qui proinde fibi mutuo congruent, ut & B C fibi 9" 
ipſi : Erg. BA cadet ſuper CD , & C 4 ſuper BD, atque 'N 
ic punftum A cadet in utrumque latus C D, BD, Erg. * 
Incidet in D, unicum quippe pun&um utrique commune : \ 
Atrque fic BA congruitcum CD, &C 4 cum BD, Erg, 
ſunt #qualia, Q. E. D, 29, q 


3+ Omnia Latera, ut & anguli triangulorum X, Z, ſfin- * 
gula ſmgulis congruunt, ( ut jam prob. ) Erg. per 1. ax. 3» D 
eſt X — 2, ipſumque ideo pgr. A D eſt a diametro bi ? 
ſeaum. Q.E. D. 30, 


THEOR. 8. 


Omne quadrilaterum reftangulum eſt parallelo* 
grammum. 


Patet ex 3. Part. 9. 2+ 
THEOR. o. 


8. Fig. Omne quadrilaterum\ 4D latera oppoſita habens 
Zqualia, eſt parallelogrammum, | F 
! % 
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- Erg, ' Ex bhp. ACB & C BD ſunt anguli zquilaterij, zqua- 
+» D. 1%, Ybuſque &c. Ideoque per 4. 2. ſunt #quales; ac proinde 
ge per ger 1. part. 9. 2. eſt AC || BD. fimiliter probatur efle 
AB|| CD. Erg.eſt AD pgr. QED. | 
COR. Hinc omnia quadrilatera-regularia ſunt parallels« 
34+ Te ,\ gramma,. vid. 13. (F 14. def. 2. 


OF an- PROBL. 1. FParallelogrammum AD conſtruere , datis 
ecatur, E, 46. I. lateribus contiguis A'B, BD. G angulo dato. 
n duo H. F1g. 38, 


Xqua- :! Per 1. Probl. 4. 2. Sub datis lateribus A B, B D, fiat ang. 
:D= ABD=H: item centris A & D, & intervallis B D, AB, 
d : At- geſcribantur duo arcus ſe invicem ſecantes 1n C, unde du- 

eantur AC, CD. Dico fatum. Nam ex conſtr. oppoſitz 
3 C fic | Jatera ſunt zqualia, ac proinde per 9. 3. A D eſt pgr. 
ualem Si re&angulum velis, tunc ang. BD fiat rectus. Sy 
C fibj quadratum, fiat przterea A B = BD, & reliqua ur dictum, 


JE ÞROBL. 2. Per punFum datum C expedite ducere parat- 


= lelam datz rex AB. Fig. 9. 


» Erg, Centro E in AB utcunque ſumpro, & centro C ad 

quodvis intervallum ducanrur arcus ad F&D : centro 
» ſn- Item F &invallo C E qducatur arcus priorem arcum ad 
ax. 2. D ſecans; erirque ducta C D parallela quzſita, Nam per 


ro bi- 9:3. CF eſt pgr. 


llelge | CAP, IL 


De rationibus in Triangulis & Paralle- 
logrammis diverfis, 


Ationes hic five ſupponendz five demonſtrandz int- 
zbens rercedunt vel inter larera, vel angulos , vel areas 
+{eu ſparia lateribus contenta, 

3 Theor, 


Xy 


Elementorum Geometricorum 


pr © +  {- E. 4. & 24. 1. 


1.7; duo triangula X. Z, latus unum AB uh 
FG, ( alterum AC alteri F H, angulumque con-| 


tentum A angulo contento F habuerint #qualem; 
Fig. 10, Tunc baſes B C, G H quoque habebunt #quales: ut (5 
omnia reliqua inter ſe xqualia, ( h. e. B=6, 
C=H. X=Z.) * $1 vero angulus contentus F 


fmerit angulo contento A major : Tunc baſis G0 | 


baſi C B maqjor erit. 


Patet. I ex 3+ 2. &f 1-ax 3. Nam quod hic afſeritur de | 


baſibus, eſt ipſa propoſitio citara aliter rantum expreſſa. 


2. Poſito AB ſuper F G, punfum C vel cadit in lineam | 
GO; atque fic per 1 ax. I. patet efle GH ſeu BCE < GO. | 
Vel cadit tnfra; atque fic ducta H O, erit ang. GHO >FF 
HO; ſed ( propter FH=FO) eſt ang. F OH —= FHO; 


1deoque per 2, ax. 1. eſt GHODEOH); & multo magis 
eſt GHO > GOH. Ipgitur per $. 3. eſt GODSGH vel 
BC. $1 denique dicatur cadere ſupra GO ; tunc per 6. 3. 


erit FO+- GO >SF H GH; Erg. per 4. ax. 1. abla- | 


tis utrinque #qualibus F O, FH, erit GO > GH. 


THEOR. it. E. 3. & 25. Io 


1S1 duo triangula X, Z. latus unum AB un? 
FG, (9 alterum AC alteri F H, baſinque BC 
baſi G H xqualem habuerint : Tunc angulum conten- 
Fig. Ic» tum A angulo contento F #qualem quoque habebunt, 
at oF ommia reliqua inter ſe #qualia. , Si autem 
baſis BC baſn GH major fuerit 5 Tunc quoque an- 
gulus A contentus erit angulo contento F major, 


Pacet Prior Pars ex 4. 2. & 1. ax. 3. 


Pater 2da pars. Nam 1 dicatur ang. A = F, tunc per 
I. part. przc. efſet BE —= GH; & ſidicatur ATGFH, 
runc per 2. part. przc. eſlet BC GH, contr. hyp. Erg. 
A>GFR 


Theor, 


mae 


ets. Dhſhdi_e Ot 


_ 

N 

p— 
= 

— —_— ' 
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ft THEOR. 12 E. 26. I. 


Si duo triangula X, Z angulum unum B uni G, 
(oF alterum C alreri H, unumque latus uni zquale 
Fig. 19. habuerint , ſroe inter xquales exiſtat angulos, ut , 


, BC GH , ſive eorum uni opponatur , ut B A, F G; 
| Tunc omnia reliqua erunt #qualia. 


Sit IT, BC= GH, ponatur BC ſuper GH, tunc( pro- 
pter B=G&C=H) cadent ABin GF, & CAinHF, 
arque fic A cader 1n utrumque latus GF, HF; Erg. in F, 
- unicum quippe pun#um utrique commune : Erg. latera , 


| ut & anguli, fibi mutuo congruunt, Erg. eſt BA—=GEF, 
SCADZHP,A=F, X—=-£2, 


Sit 2. BA=GF, Exhyp. eſt B=G, & C—H, Erg. 


| per. gs. C. 2.3, AF; ſed exhyp. eſt etam AB = FG, 


 & exiſtunt inter zquales A&F, B&G); Erg. per. 1. part. 


| reliqua omnia ſunt #qualia, 


TI BUR. 2h 


Si duo triangula X, Z, unum latum A B unt 
| E D, &F alterum BC alteri E F habuerint #qua- 

Fig. 11. le, unumque angulum 4 qui uni laterum #qualium 
opponitur , uni ſimiliter oppoſito D #qualem, reli- 
quoſque fimiliter oppoſitos C, F ejuſdem ſpeciet : Tunc 
omma religua erunt Xqualia, 


Si ponatur AB ſuper zquale E D, cader A C ſuper DF, 
& punctum C ſuper F, ideo7ue omnia latera , 1tem & ans» . 
guli congruent , ficque erunr #qualia. 

Quod 3 datur C cadere ſupra F, cunc propter E C vel 
BC=EF, erit per 2. part. 4.3 ECF==EFC, ac pro- 
inde ejuſdem ſpeciet ; ſed ex hyp. cſt E CD vel C eju(dem 


| ſpeciei cum EFC; Erg. func DCE, ECF, E FC<ejuſ- 


dem ſpeciei, ſuntque vel re&i, obtuti vel acuti, Non pri- 
mum aut 2dum; alias in eodem triangulo E CF eflent 
plures rei aur obtufi quam unus, contr. I. & 2. C: 2. 3» 

Non tertium., alias. non efſet ECD +E GF= 2 ret. 
contr, I part, 6, 2, Erg. C non cadit ſupra F. Sed 


52 Elementorum Geometricorum, 


Sed neque cadit infra F, ( Nam inde fimiliter ſequere. - 
curvel EFC & E CF utrumque efle retum aut obtuſum, : 
vel non ele EFC 4+ E FD = 2 re&. ) Erg. punctum C * 
cadit in F. Erg, eſt ACZ=DF, B=E, C=F,X=7 ! 


THEOR. 14. 


; Triangula', ty parallelogramma #que alta ſuper © 
Fig. 12. Eeadem vel xquali baſe, ſunt inter ſe #qualja. ( h. e, 
' Per. CF=CH. *Pgr.CF=BL. ,CAE= 


CBE. *CAE —=NHL) 


x. Per 1. part. 97.3. eſt AF=CE=—=BHz;zadditoF8, : 


erit AB—=FH, ſed& AC=EF, &ang, A=EF8B, 
Erg. per 1. part. 10. 3. eſt triang. ACB—FEYH, & u 


trinque ablato communi FO B, & addiro communiCOE, 


crit pgr. C F — CH, per 3. ax. 1. Q E. D. 19. 


2. Ur jam prob. eſt pgr. C F item pgr. BL <= CH 
Erg. CF =BL. Q.E.D. 2. 
Patent 3. & 4. Nam triang, CAE & CBE ſunt di: 


midia parallelogrammorum GF & CH: ficur CAE & 


NH L parallelogrammorum C B & B L., Q. E. D. 39. & 4s 


COR MHinc patet, i ft CE Saut<UNML) etiam eſſe 
triang,. ACE Saut< NHL. 


PROBL. Dato re&ilineo polygono ABCDEF zquale 
triangulum L C H conſtruere. Fig. 14. 


Quovis latere A F utrinque produdto, ducatur D E cum 


ſibi parallela EG, per prob. 9. 2. ut & D G. Similiter dud 


BG cum fibi parallela DH, ducatur CH. denique dudcta 
fimiliter C A cum fibi parallela B L, ducatur C L.Dico ele 
triang. LOH =A BCDEF. 

Nam eſt triang. DEF —= DGF ( quippe zque alto ſu: 
per eadem baſe ) ſed addito utrinque- ABCD EF, erit 


ABCDG=—ABCDEF. Eadem ratione eft GDC: 


=QGCH, & addito utrinque ABCG, crit. A BCH = 


ABCDG. deinque eft ABC =ALFC, ideo utrinque 
eddito ACH, ric LCH=ZABCH., Scd jam demon-' 


ſtratum 


E. 35- 36.37. & 38.1, 


| © y 


Liber III. w 6&3 


- | ſtratum eſt eſe ABCH=ABCDG=ABCDEF, 
| Erg, eſt LEH=ZABCDEF. Q.E.F. 


SCHOL 


Hinc, cujuſcunque parallelogrammi CBHE in- 


Fig. 12, 


; venitur dimenfio, multiplicando icil. batin C E per alti« 
 tudinem EF. Nam pgr, ret, CF producitur ex F E duca 
': InCE per 13. 2. cjuſque quantitas inveſtigatur multipli- 


cando inter ſe numeros qui exprimunt quantitates linea- 
rum EF&CE, per 1. Sch. 14. 2, ſed probatum eſt eſſe 


' per. CH=—=CE. Sicht FE iit8 ped, & CE 9. erit area 


Pgri $6 ped, quad, 
FREOK 16 


Tiiangula #qualia ACE, N HL ſuper eadem 
Fig. 13. vel quali baſe CE, NL ſunt xque alta, ſeu inter 
eaſdem parallelas. 


Si negas, fit altera AR |] CL, & ducatur N R, Erg. 


E. 39% & 40, Is 


| per przc. eſt triangl'NRL |] CEA, ſed ex hyp. eſt NHL 


—=CEA, Erg, NEL —= NHL. totumparti, Q. E, A, 
THEOQ£ 36 E., 43> X- 


Parallelogrammum eſt duplum trianguli xque alti 
Fig. 12. ſuper eadem wel zquali baſe. (h.e&. CH we 
SBL=a2Cca3H 
Nam per 1. part. 14. 13. eſt B L = CH, & per 3 part. 
9.3 CH=2CBE, 


PROBL; 
E. 42.1. 


Dato triangulo ABC zquale parallelgram- 
mum E F conſtruere in dato angulo D. Fig. 16. 


Per Probl. 9. 2. Duc AG || DC, fac ang, FEC=D, 
baſin D C biſeca in E, & duc EF= CG, Dico fatum. 
Nam du&i A E, ex conſtr, erit ang, FEQD = D, & per 4- 
part, 14. 3. erit triang, AEC=— DAE, ſed per hoc th. 
eſt per. EG=2AEC vel2DAE, Erg. ft E G= 
SCHOL 


ADC. Q.E.F. 
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SSHOL. 


Hinc cujuſcunque trianguli area inveſtigatur 3 Nam cum 
area parallelogramm1 CH producatur ex altitudine E F in 
baſin duQa z producerur area trianguli C BE aut NHL, ex 
altirudine in dimidiam baſin. 


2 HE Ol. I. 


Parallelogrammi B D complementa inter ſe ſunt 
#qualia, (hee DG=GB) 

Per 7.3. eſt triang. ADC= ABC, utrinque aufe- 
rantur triangula zqualia AHG &AEG, item triangula 


Fig. 12, 


E. 43 Is 
Fig. 15. 


GEFC& GCT per 5. 3. #qualia, & reſtant pgr. DG = 


GB. Q.E. D. 


PROBL. 1. Ad datam reflam A dato triangulo B aut 
E. 44. 45-I» polygono cuiuis , #quale parallelogrammum ap- 
plicare in angulo dato C. Fig. 15. 


Per prxc. Probl, Fac pgr. GB=—=B; ita ut ſir ang. GIB 
== C, & later! IG in diretum pone GH = A, per H duc 
AD |] EG cut BE producia occurrat in A, per A & G 
ducatur rea quz BI produtz occurat in C: per C du» 
catur CD |] HI, cui C D occurrant produtzx E G& AH 
in D& EF, dico GD eſe pgr. quzſitum. Nam ex conſtr. 
eſt B<=GB, & per hoc th, eſt GB =G D, ideo GD= 
B. Item ex conſtr. eſt ang. GIB= C, & per 2. part, 8. 2. 
eſt ang, DFG=FCB=GTB, 1deoque per 2. ax. I. 
DFG=C. QB. F. : 

$1 derur polygonum , prius reducarur ad triangulum 
per probl. 14. 3. & reliquum fiat ut ſupra. 


PROBL, 2, 
Fig. I7» 


Invenire exceſſum T L quo refilineum aliquod 
A C ſuperat aliud minus BAD, ſwe trilatera 
fuerint , frove multilatera, 


Per prac, probl, Ad quamvis retam F G applicentur 


per. FLZAGC, &pgr, FEABEAD. 


? 
| 
| 


od 


Crd 
CUP 


X 
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C A F. TIE 


De Proportionibus in Triangulo & 
Paraliclogrammo codem, 
Roportiones hic & in ſeruentitus capitibus traftanle 


inrercedunr vel inter larcra , vel areas, vel tum 1nter 
:rera CU QFCas. 


Ante {equencta legarur theor. 25, Pars I. nam probat 
theOr. 18, & Ou peudet ab hoc capite. 
THEOKR, 1% E246 


i Parallels ad trianzult baſin, reliqua latera ſe- 
cat proportionaliter, Et econtra. (he. oF LN 
Fig. 19. BC, Erit AF: FBE:: AZ EE Er ſi AF: 
F# 2: X£7 £& ©, "Erie FL [| BC) * Partemque 
X abſeindis tot! ty jangulo ſumilem. 


. Duis BL&CF, erit per 14. 3. triang, F LB = 
F L C, ideoque triang. X ad utrumque eandem habet 
rationemz ſed per 25. 2 eſt X: FEB 5 HEL 
FB, MX: LF Co:AhP i LC, Erg. per 2. 4% 
LW AT: FB:: AL b0 Q. E. D. 18. 
Converſa. Per prac. eſt AF: FB:: X: F LB, 
AD: LC::X: LCF; fed rae AF:F 
B :N AL:-LC, Bg. fr 6 hb RS 
B z: X : L C F. ijdeoque fer 1%. & 1 CER 
B=ZLCF. Erg. per 15. 3. eſt F L [| BC. Q.E.D. 
2. In fig. 20. Eft ang. B communis utrique triang. 
BHG, BCA, & ny G = A, H==C, ent 
internis, Prexterca "per 26. 3. eſt H G:BH:: AG: 
BG, Er duti HL 11G) HC : Bl: THY 
3 » ors eſt H C C4 BY: BW. 
4+BG: BG, * HC + BH: BHS 
LA:LA;he . BC: BH:;: BA: BG, & 
K BG: 
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BC:BH::CA:LA vel HG. Erg. per 4, def. 3, triang. 
BHG & B C A ſunt fimilia, Q. E. D. 2,, 


PROBL, Datis duabus refs tertiam proportionalem 
E,11.& 12.6, znvenire, Ttem tribus datis quartam. fig. 19. 


Quov!s angulo BAC deſcripto, fiat A F xqualis prim:r 
dararum , AL = 2d#, jungancurque per FL, far etiam 
F B= 2dx, ducaturque BCHF EL. Dico I. C efſe terti- 
am quzzizram : que ct Xquivalenter quarta, ficur fecunda 
bis poſira 2quivaict dvabus, 

St vero quarta quaratur , tunc har FB = 2tiz, & LC 
crit Guarta quzthta, Vel quod tdem cft, far AB = 2rir, 
& A C Crit Guarta Quaiita, ; 


I ELLE T9. 


Si fiures lint baſegs parallels 5 Tunc 9mnia ſeg- 
monta reliquyrum laterum erunt proportionalias 
Hoc patebit, i1 parailcla ad F B ducatur per L, 


RS DK 20: 


Fig. 2I. Reda BF ab anzuly triangult interius dufa, ba- 
| feos pavrall?las LO, HP fecat proportionaliter. 
Per 2, part, 18. eft N B:L B::HN:LI & NP:1IO; 

(& permur. ſt HN;NP:: LE: 10, Q.E.D. 


PROBL. | Ret datam AB in quotcunque partes 
E.g%1c, 6 fecare fecunduin datas rationes, ſeu ut altera 
TS Ha ſuerits * Item th quotcanque partes 
Xquales, Fig. 22, 

Ponantur linea data AB, & fefta IS in fitu parallelo , 
harumque minor fr fapra . Dom per earum termincs du- 
cantur duz re&tx conturrentes in C, unde per L & R du- 
cantur CK & C H, Dtico factum. 

2. Si triſecanda it \\ B, iadcanite ducatur ct parallela 
IS in qua cidemn circin! a2crtura ſumantur tres partes 
IL, LR, RS, quz fanu! cxcedant A B, 1 fit infra; de 

ficiane 


\ 


Jang. 


alem 
« I9s 


TMP 
Tam 
erti- 
inda 


b A” 


ficlant vero, fi ſupra : denique per A & I, B&S, ducan- 
rur Auz rect@t :! renlguum ut fupra, W- 


Lirrumaue patert Ex theor, P 
* a a ©: Sy 4 I 
4 HE OR, SE. [2 Je 0, 


oy FEc2 B F angutum trianguli biſecuerit; Etiant 
1g. 25 bun jecabit in ratione re!tquorum laterum. Et & 
contra. . (he ft fit ang. qz=1, erit AF: FC:: 
AB; BC. Erſte AF: FC:: AB: Bas 
anc, 2 21 
Producatur C t3, donec fic BL = B A, jungaturque AT 
Quontam 11 triarg, Z, eſt BL=B 4, eric Per 2, part, 4» 3s 
ang, O=L; ſed per2. 3. ft ABC=L+O, jdeoque eft 
ang. I, (vel. 4 BC ) =L 1; Erg. per 2. part. 9. 2, ft BF 
[| AL. Erg. per 18. 3. in triang. ACL eſt CF; FA:: 
CB: BL velBA4. Q.E.D 
2. Exhyp eſt AF: FC:: BLvel AB: BC, ideoque 
per 18. 3, FB|| AL: Erg.perg.2. eſt ang, I=L vel 
O=Q, ideo eſt ang, IZ=Q. Q. E.D. 


T HE OR.-: 2% E, 8. Ge 


In trianguls refanguly perpendicularis AV ab 
Fig. 24, anzulo ren ad baſin dudta, triangulum ſecat in 
partes RF Lt ABG G inter ſe ſimiles, 
Fatis CD—=BA, &ang. CBD redo; In triang, R 
& troto, eſt ang, V= A, & B communis utrique , ideo- 
que I =C, rius 3tto. Unde cum fir C=1, b==V, & 
ex conſtr. DC = AB, erit per 12. 3, triang, BUD = R 
ſed per 2. part 18. 3. eft rriang., BCD timile roti. Erg. 
R fimile tori. Similiter probarur L efle fimile tori, ({ tranſ- 
ferendo ABaCvertus A) be. R, IL, & ABC tunt f1- 
milia, Q. E. D. 
COR. I. Perpendicularis AV. eſt media proportionalts inter 
baſis ſegmenta. ( hc, BYV:V 4:;V AVG) 


Nam R & L ſunt fmilia. 
| E 2 COR, 2, 
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BC:BH::CA:LA vel HG. Erg, = 4. def. 3. triang. 
BHG & BCA ſunt tunilia, . 2. E. D. 20. 


P R O B bs Datzs duabys redis tor tlam pr oÞar tinnalem 
E.i1.&412.5, 7wenire, Trem tribus datis quartam, fig. 19. 


Quov!s angulo BAC delſcripto, fiat A F xqualis prime 
datarum , A l,= 2dx, junganturque per EL, far etlam 
F B= 2dz, ducaturque BCHF L. Dico L Cc ele certi- 
am quam : quz cft xquivalencer quarta , ficur fecunda 
bis poſira 2quivaict dvabus, 

$1 vero quaria quaratur , tunc fiat FB = Es &LC 
crit Guarta quzfita, Vel quod idem cft, fiar AB = 2rrr, 
& A C crit Guarea quaſira, 


0 EI. . 19. 


St flares fint baſess parallele ; Tunc omnia ſeg- 
ment d reliqunr wh laterum erunt proportionaltas 


| Hoc patebir, 1i1 parailcla ad F B ducatur per L, 


7 SIE. 20. 


Fig, 21, Rect B F ab anzuly wy "ult interius dufta, ba- 
feos paratl>las LO, HP ſecat proportionaliter. 
Per 2, part, 18. eſt N B: : B::HN: LI & NP:10O; 
& permit. eſt KN:NP: FL. 6. D. 


PROEL, 1 Refhion datam AFB in gquotcunque partes 

E.g9& 12. 6 fecare ſecundum ditas rationes, ſou ut altera 
IS ſcete fuerit, * Item th quotcanque partes 
Tqiea! iffo Fip 

Ponantur linea data AB, & feta 1.9 1n fitu parallelo , 
harumque minor tupra . Pen per earum termincs du- 
cantur quz: rex convnrrentes 1n C, unde per L & R du- 
cantur CK & CH, Btco factum. 

2, S1 triſecanda it \ B, indeanite ducatur cl parallela 
IS 1n qua cidem circin! Jpcreura tlumantur tres partes 
IL, LR, RS, quz fanu! cxcedant A EB, ti fir infra; de 
ficiane 


LY 
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COR. 2, OUtrunlibet latus circa angulum reftum eft me- WF 
dium proportionale inter baſin & ſegmentum fibe ® L 


{7 adjacens. ( h. e. BD: AB :: AB: BC. (oy - b 
| DUC:AGC:3;AC: BC) - hi 
Nam R & L ſunt rtoti fimilia, 2 | 

| PROBL. 1. Datis duabus refis AC & CB mediam |} - 

| E. 13.6, Pproportionalem C F invenire, Fig. 26 i : 
Super aggregato datarum , ſcil. A B deſcribe ſemfcir- 7 | 


culum, & 1n C erige perpendicularem occurrentem cir- 
| cumterentiz in F. Dico CF elle quzftam. Nam duQts 
ſemidiamerro, DFE, AF&F PB, eſt per 2. part. 4. 3. ang. 
AFD=A &DFE=BE, Erg. roms AFB == AB, 


Cena 


1deoque per 3 c. 2.3, AF Ecitrectvs; fed ex canjly, C F re 

eſt perperfdicularis ab angulo reito in bafin , Erg, per 1 Ce a 

huyj.eſt AC:CF::CF:CB. Q.E. FE. f1 

* .PROBL, 2. Trier duas lineas datas , quotuis med1- ws 

Fig, 26. as proportionales invejligare, q 

|; Problema hoc Deliacum ad plures duabus medias fro 2} 1 

Y extendit unicus Carrefins, Paretur 1inftrumentum hujuſ- #* d 

E | * modi in quo duz reguly aperiri & claudi poflint circa * 

8 | puncum Y : his inſercx fint plures norinz 1ta inter fe 7 

| | y connexz in B, C, D, E, F. &c. vt dum regule Y X, YZ. [ 

EF | aperiuntur, norma B C impellat normam CD in regula 3 

Fe | Y Z, & norma*C D impellar norman, D E 1n regula Y X 6 

r | & DE impellat EF in regula YZ, & E F 1mpellat F P 

4 | G in regula Y X, & fic deinceps; Dum vero regulz d 

| j | claudunrur, omnia pun&a B, C, D, E, &, G, incidant in |, * 

© -| unum idemque punctum A, [ 

| Pro duabus medijs, opus eſt tribus norm1s 3 pro tribus | 

$ * medijs, opus eſt quaruor z & fic deinceps. . 

18 Inter Y B& Y E inveniuntur duz mediz fic. Minor Y B 
'F transferarur in regulam YX, & YE in regulam YZ: 

va applicerur norma prima ad puncium B , ibidemque firme- : 

S; tur, & aperiantur regulz , donec norme tertl# lacus trans bs 

| ſcat per E3 dico Y C& Z D elle medias qui iitas, C 


{ Nam 


{= 


YP.y M3; WEST - oo > Sk > 
, _— OX , YO t O 
0 ”—, » - » 
< Ya " + <a 1k J . 
py <> foal RY *\{ 
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Nam ex natura inſtrument!, triang. Y D C eft. rectan- 
oulum ad C, ficur YDE ad D: CB eſt verpendicularts 
ad baſim 7D, ficutD C eſt ad baiin YE. Erg, per 2 Co 
a ct FB: FC:: Fe: FD; FRE 
Si inter 7B & 7G petanrur quatuor medi? ; apert re- 
oulas, donec norm# quinte latus F G rranteat per G: 


i Erunr7C, I'D, TE,TF, quaruor media quzfite , 


"2 ob eandem ratiouem quz prius, 


Hac mcerhodo quotliber 


: invenir! poſſunt. 


E SCHOL, 


X Probl. 19. 3+ & 14. 15. def. 1. Patet inventi- 
onem linex quartz tribus darts proportionalis , aut 
rertiz duabus datis, eſſe multiplicationem line per line- 
am , fi prima vicem gerat unitatis z efle vero diviſionem, 
fi tertia vicem gerat unitatis, Item ex ultim, Probl, oF 
18, def. 1. Inventionem unius mediz proportionalis effe 
extractionem radicis e linea reta. Inventionem prim#z 
duarum mediaruw efſe extraGtionem radicis cubice, Er 
inventionem primZ trium efle extrationem radicis qua- 
drato quadraticz ſeu quartanz, & fic deinceps. | 
Nam pofita ſemper unitare pro valore numerico linex 
Y B ( vid. 6. Fig, ) & quovis numero v. g. 3. pro valore 
linex7C ; tunc 1. 3, & poteſtates ordine ſequenres hujus 
Z. {cil. 1. 3. 3q-. 3qq. &c. Seu I. 3. 9. 27. 81. %c., ( utpore 
continue Pproportionales ficut 1pſz linez, & habentes 3. 
pro radice ) ſunt valcres linearum Y B, YC, &c. unde 
Y C eſt radix quadrarta linez Y D, cubica linez YE, quar- 
rana linezx Y F. &c. cum 3 valor linez Y C fit ejuſmodi 
radix reſpetu numerorum 5. 27, 81. &c. qui ſunr valores 
linearum YD, YE, YF. &c. 
Hinc & coy. 22, 1, inter duos numeros A & Z inveniun- 
tur /Z 4 unus medius proportionalis, y/ q. Z A? primus 
duorum, y/ c.Z A3 primus trium, &c. Nam 1n continue 


proportionalibus eſt primus A: Z ultimum :: A? ; =8 
- 3 

vel Z A quadratum ſecyndt; & A: Z;; A3 S_- velZ A 

Eubum ſecund!, &c, 


E 2 Px « 
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Prxcedentem Problematis ſolurionem non vereor di- * 
cere Geometricamz cum nec rentando , nec ablque de- 
monſtrattonis ripore fiar. Nec obſtar, quod organum quo +, 
perficitur circing & regula ( quibus circuli & linex re&z ** 
ducuntur ) fit mage compotirum , idcoque non tam exa- 
ctum : quandoquidera ob hanc rationem ſolutio hujuſmod! 
porius repudianda forct c Mechanica 1Jliberalt , ub1 tantum 
defideratur accurata operis convententia que a manu profi- 
Clicitur, quam e Geometria u"1 ſfolum ſpectatur exacta 
ratiocinatio : ut de organicis ſeftionum Conicarum de- 
{criptionious Iequitur ipſe Carteſ:us, 

Modus quo Plat) duas medias inveſligduit , eft quidem 
ſuccinftus, ſed non Geometricus 5, tentando quippe perficitur, 
eſtque bic. Fig. 27. 

Dux datx AB, BC, ponantur ad angulum rectum , & 
producantur infinite. verſus X & Z : dein unius norm#z 
ang. D 'ita applicetur re&tze B X, ut & latus unum tran- 
ſeat per A, & ettam ad puritum E in quo latus alterum 
ſecat reftam B Z, applicata norma ſecunda tranſeat per C, 
dico BD & BE eile medias quztitass Nam ( ex 1. cor. 
huj. th eſt AB:BD:;::BD: BE, &imiliter BD:;BE:: 
BE: BC. 


y, 2 


IHE OR. 23, E. 2. 6 


In omni parallelygrammo 4A K, Quz circa dia- 
Fig. 28, metrum exiſtunt parallelogramma Z.X; ſunt toti 
QF inter ſe ſimilia. 

In per. Z & AK, eſt ang, CBG=A, &CHG=K 
per 8. 22 & BGH=Z=C=E per 5.3. Sicpgr. Z& AK 
ſunt #quiangula, 7 

Inſuper propter BG || AE, ſunt per 2þart, 18, 3. tri- 
ang. C BG&CAEfſmila;zh.e. CB: BG::CA: AE; 
ſed hzc ſunt unica latera. circum Xquales angules B & A 
perorum Z & A K, reliquiſque fimilia. Erg. per 4. def. 3. 
ſunt Z & A K ſimilia. Similiter oftenditur eſſe X & AK 
fimilia, Erg. eſt X fimile Z, 2, ED, 

THEOR» 


Yr di- # 
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THEOR. md E. 26: 6, 


Parallelogramma ſrmlia EG, D B habentia 
Fig. 29. angulum communem A , exiſtunt circa eandem die 
ametrum AC. 

Sj negas, eſto AH C communis diameter ſecans F, F 
in H, & ducatur HI || AE; unde pgr. El, DB per 
prec, crunt fimilia : Erg. per 4 aefe 3, Erit AE: EH:: 
AD:DC:ſedexs by, eſt AD: DC:: AE:EF. Erg. 


Per. 2. 0X. T- eſt AE: EH: ; AE: EF. Erg. Pei 12s AXe 
1 (FER—=EF, pars rol, &. E & 


C AT 


De Proportionibus in Triangulis & Parallelo- 
grammis diyerlis, alijlquc ReCtilineis. 


THEOR. $3  E 1, & 


1 Tj1angula, 2 Ttem Parallelagramma xque alta, 
Fig. 18. ſunt inter ſe ut baſes, Et ſi baſes BC, E F fint 


Fig. 30, Xquales, ipſa trianguld erunt ut altitudines AT, 
| DP £- 


1. Per continuam bipartitionem dividatur baſis EF in 
quotcunque partes Xquales, v. g. 11 4, & una ex hiſce 
ſumatur in BE, quories poteſt, v.g. ter; duds lineis 
DI, DH, &c. Patet omnia parva triangula, przter AK P, 
eſſe per 14. 3 Xqualia , xque ac ipforum baſes ex conſtr. 
Erg. triang. DFI & FI ( fimiles aliquotz conſequenti- 
um DFE & FE ) zque ſzpe ſemper auferri poſſunt ab 
antecedentibus ABE, BE. Erg. per 13.1. eſt ABE: 
DFE:: SBE:FEB QUE *% MK 

Patet 2, Nam pgra ſunt triangulorum dupla, 

CONV, 
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CONV. Dudiis perpendicularibus AJ, DR, frat TG 
—= BC, &KO=EF, ducanturque AG, OD. $1 in his 
triang. AIG, DK O, porantur A1I, BE, pro Eailbes, 
erunt I G, R O, alticudines, & quidem ex conſtr, #quales; ac 
proinde ſunt triang. AIG, DK O. inter te ut An, DK, 
PCr I. part. 2uj. ſed triang. BAG, DEF, ſunt 1ft1s equa- 
lia, per 14. 3, Erg. ſunt inter te ut AT & DR, Q,E.D, 


THEOR, Ev 4s Os 


Triangula xquiangula OFI, B C A ſunt fimilia, 
ſeu Inſuper habent Iatera circum equales angulos 
Fig. 20, proporttonalia. (h.e. OF:FI:: BC: CA. wc.) 
Et hnmologa ſunt latera OF, BC &c. xqualibus 
angulis I &F 4 oppoſita, 

Fiar BH=OF, & BG—OTI, & duc HG; fic per 10. 
3, erittriang. OFI=BGH 1n omnibus, unde ang. I vel 
BGH ==A, externus interno , ideoque per 9.2. G H 1] 
C A, Erg, per 2, part. 18. 3. triang, BHG= OFI eſt fi- 
mile triangulo B CA, Q.E.D. 


_ THEO R, 27s F, 5, Oo 


Si triangeula OFT, BCA omma latera, ſin- 
Fig. 20. gula ſingulis , habeant proportionalia ; Tunc ſunt 
equiangula. 

Fiar BH—=OF, & HG [| AC, erit pey 2. part 18. 3, 
CB: HBveclOF::AB:BG&ABE:IO Erg. fer 12, 
ax. 1, et GB — OI. ſimiliter probabitur eſſe GH—=F I, 
Erg. ſunt OFI& B HG equiangula per 11. 3. ſed ( pcr 2. 
part 18. 3.) eſt BG H ſimile BCA, Erg. & BCA, OFT 
fuut xquiangula, Q. E.D. 


THEOR. 2%. E. 6. 6. 


S triangula duo latera O F, FT duobus lateribus 
CB, AB circum xquales angulos habeant proporti- 
onalia ; Tunc ſunt xquiangula OF ſimiliu. 


Fiar BH=OF & BG —=O1, inde per Io. 3+ 10 _ 
us 


26, 


Fig. 20. 


p 
2 
FX 


» 
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bus erit OFI =BGH: fed ex hyp. eſt BC: OF yel 
BH::BA:OlIvel BG, Erg. per i. part. 18- 3. eſt HG 
3 {| CA, ideoque per -. part. 18. 3, eſt triang, BHG vel 
huic in omnibus zquale O F 7, izle roti BCA, Q.E.D. 


. 2 HEGOR. EF. 7+0 


Si triangula duo latera BC, B A duobus lateri- 

bus OF, OT proportionalia habeant , & angulorum 

Fig. 20, 7s oppoſitorum unum I um A xqualem, alterum 

vero F cum altero C ejuſdem ſpeciet z Tunc ſunt 
#quiangula, 

Fiae BH—=OF, & BG—OlL, & HGE=E em 
propter I=G=A, erit per 9. 2 HG |] AC, 1deoque 
per 2. part. 18. 3. &f hyp. eſt AB: BGvlOl:: BC: 
HB & BC: OF; Erg per12. ax. 1.ecſt HB—=OF, & 
ex hyp. C vel B HG ejuſdem ſpecie1 cum F, &, ( utante ) 
BG=OI, G=1I; ideoque per 13. 3. 1n omnibus eſt 
. triang. OFI=BGH; fed, propter HG || AC, eſt 
triang., BG H xquiangulum tot! BC4, Erg, per 2 ax. Is 
ſunt OFT & BAC Xzquiangula. 


THEOR. 3o. E.14.&15.6. 


Triangula oF parallelogramma Xqualia X, T un- 

Fig. 3I. um angulum ACL uni B C F xqualem habentia, 
etiam latera circum Xquales angulos habent rect- 

proca, (h. e AC: CB::FC:CL) Et e contra. 


Pofitis LC & C F in dire&tum , conſtituent etjiam A C 
&CB unam reftam, per 75.2. dutta L B & produdctis 
H L, GB uſque ad K, fic de triang. & pgr. fimul. 


Dem. 1. Ex hyp, eſt X = 7, ideo per 11- ax. 1, eſt X : 
R::Z: R; fed perag. 4 Xie: 4C: CH 
R::FC:CL. Erg, per 2. ax. 1. ſt AC: CB: FE: 
CL QED. 
| Conv. Per24.% Eſt AC: CB :; XK, mem 
CL:: Z: R; ſed ex by, eſt AC: CB:: FC: CL. 
Erg, 
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Erg. per 2. ax. 1, ſt X:R:; Z: Ry ideogue fer 12, ax 
LQax= T2. 


ES MEUS 2. 


3 E., 23- 6s 


Triangula ty parallelograimma unum angulum un! 
Fig. 31. Xgualem habentia, inter fe rationemn hahent compoſt= 
tam ex ratiombas laterum circa angulum xqualem, 
( G UT ERCSAC:CBXLC:CF) 
Latcra circum xquales angulos C fb1 in direqum ſta- 
tuantur , & compleatur triang. aut pgr. quo tacto, tic 


Dem. In tribus X, R, Z. per 22, 1. eſt rat, X: Z —=R: 
RA: 235 eg ri EN: RDZAC: CBE, &R:; 
Z =CL:CF,Erg.clt X:Z=AC:CBxCL: CF 
per 2, 4X, 1, Q. E.D. 


COR, Ejuſmodi triangula CF pera habent inter ſe rati- 
onem compoſitam ex rationibus baſis ad baſin , & at- 
titudinis ad altitudinem, 


PROBL. Invenre rationem inter duo quevis triangula 
aut pera, | 
Primo reducantur ad retangula, v. g. X & Z, fiatque 
per prob. 18. 3. CL: CF::CB:O, unde per przc. erit 
reg, ſub CL&O =Z; ſed per 25.3. eſtX: CL* 
O::AGT: Th A HEXLE::AC:O. Q.EF. 


THEOR, 32, EF, 20,6. 


Fig. 32, Similia polygona BD &% G I in que multa tri- 
angula ſimilia dividi poſſunt. | 
Ex hyp. eſtang, B=G, & AB:FG:: B C: GH, 
Erg. P&S per 28, 3, Sunt fimilia, Similiter R & V, Ttem 
propter C=H, &BCA—GHEF ( ut jam prob.) eſt 
ang, ACD=FHI, ſiniliter CD A=HIF, ideoque + 
3tius 3tio; Erg. fer 25. 3. Q. & T ſunt ctiam fimilia. ; 
9. E, D. - 

PROBL 


, A Xt 


3. 6. 


eoque 


milia. : 


zOBL | 
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PROBL. Super datam ream HI dato refilines BD 
E. 18. 6. ſimile ſimiliterque pofitum redilineum G 1 de- 
ſcribere. 

Datum B D reſolve 1n triangula, ad H fiant duo anguli 
xquales angults ad C; fimilirer ad I : denique ſuper F H & 
F 1 duo angult ad F #quales ang, EAD & B AC, Dico 
factum. Nam ex conſtr. {ingula triangula unius ſunt fingulis 
airerius 2quiangula, ideoque per 25. 3. fimilia, ac proinde 
ſunt rot1 angulj rotis angulis xquales. Erg. per 4. def. 3: 
ſunr BD & GI timilia, Q. E, F, 


2 BE ON 3 


Fig. 33» Similia redilinea ſunt in dupiicata ratione late- 
Fig. 32. rum tymologorum. (h. e. X: Z=BC: EF bis. 
Er BD: GI=AB: FGbis ) 


De triangulis fic. Per probl. 18. 3. ffar BC: EF::EF: 
BG, & duc AG. Tunc quia ex hp. AB: DE:: BC: 
EF, &BC:EF:: EF: BG, do r2 em 
DE:: EF: BG; ſed et B=E, BF. jr 2 nl 
Y=Z. Inſuper per 25. 3- (eſt X: Y:: BC: BG, pe 
c. 22.1, eſt BC: BG=BC: EF bis z; Erg. ſt X34 8X 
BC:EFbs pracetnr UE KF 

De polyg. Per prac. Sunt P & S fimilia, 1deo ( ut jam 
dem. ) eftP: S = AB: FG bis. ſimiliter de czteris tri- 
angulis; Erg, totum BD: GI=AB: FGbis, Q.E.D. 20. 


* COR, 


E. 19.& 26:4 


Triangula in qux ſimilia reſoluuntur polygona , 
| ſunt totis proportionalia, 

Probatum eſt eſſeP: S, IreemQ:T, & R:V=AB: 
F G bis; Erg. eſt P: S:: Q:T::R:V, Erg. per 8. 1 
eſt PEQ+R:SET+V::P:S 


C AP, 


Elementorium Geometricorttn 


CAP. V. 


De Potentijs laterum trianguli & linearum 
Proportionalium, ubi de linea lecundum 
extremam & mediam rati- 
onem 1etta, 


6 T. De Potenttys Linearum Proportionalium, 


Poteſt Lemma ſequens admitr! a tyrone, 
4 L E MM A, 


; Si ſuper xquales reas A B, F G ſimilia reai- 
Fig. 32. linea ſimiliter deſcribantur BD, G TI: Erunt hzc 
inter ſe xqualia Et & contra, fi fit BD <=GT ſr 

mli, erit AB—FG. 


Ex hyp. Sunt B D & Gi fimilia, Erg. per 32.3, P&S 
ſunt fimilia; ſed ex hyp, eſt AB—FG, Erg. per 12.3. 
er F=5S; ed wer a+ t P:S:: BD:GL 
Erg. ſt BD==GT, QED, 


CONV, Ex hyp. Sunt BD & GI G6milia & xqualia, fimt- 
Hrerque poſita ſuper AB & F G, Erg. per 32. & c. 33+ 3 
144 ſunrP &S fimilia & xqualia. Inſuper f ponarur ang. B 
Fatt ſuper #qualem G, tunc propter ACB = FHGaut C—=H, 
Jjacebit AC || FH, perg.2; fed non cadet AC extra 
F H; alias efſet P Svel<S, contra jam probatum ; 
Erg. cadet ſuper FH, 2tque fic cadet Ain F ; ſed poſi- 
tum fuit BinG: Erg. AB=FG, Q. E. D, | 


THEOR. 


Liber III, 727 
THEOR. 34 E.16.&17.6. 


St quatuoy ref, aut tres , fuerint proportionales; 
Tunc reeangulum ſub extremis xquale erit reftan- 
Fig. 3le galo jub dtdbus medijs, aut quadraty unius, Et E 
contra. ( h. e. ft fu AC: CB:: CF; EhLmes 
X—=2Z. Er f ſt X=T, erit AC: CHER 
CL.) 

Urrumque pater ex 3o. 6. & hoc notando , quod ſcil, 
tr1vm proportionalium media zquivaleat duavbus xqualt- 

bus pariterque quadratum illius harum refangulo. 


EY OBL. Cuivis refilineo quadratum confliruere 2quale. 
» iS *% 


In. Per Probl. 14. reducito refilineum propoſitum ad 
triangulum f1b1 zquale 3 

2%, Per Probl. 16.3. Hoc triangulum reducito ad 
#quale retangulum : denique per 1. prob. 22. inventarur 
media proportionalis inter hujus re&tangult larera z Nam 
hec media per 1. part, huj. erit latus quadrati quzfit!, 


THEORK. E. cor. 20, 6. 


Si tres reaz fuerint proportionoles ; Tunc ut eff 

: prima ad tertiam , ita refilineum ſuper primam ad 
Fig. 23. ſmile ſimiliterque poſitum ſuper ſecundam ;, Vel ita 

reflilineum- ſuper ſecundam ad fimile ſuniliterque 
poſutum ſuper tertiam, Et @& contra, 

Pater ex 33. 6. & C. 22- 1, Ti enim probatur Y = TZ, 
&X:Yvel Z=BC: BG, & B CG: 8B G 2 men 
E & bis, 

Patet Conv. dicatur enim efſe BC: EF::EF : BO, 
runc per 1, part, erir BC: BO :: X: Z Quod conte hype 


PROBL. 1, Augere vel minuere refilineum quodvuts 7n 

Fig. 32s ratione data, ; 
Ur & velis pentagonum pentagont CE quintuplumz 1n- 

rcy 


"1. Elementorum Geometricorum, 


inter AB&s AB inveni mediam proportionalem, 8 pen« 
tagonum luper hanc, per hoc th, erit dat1 quintuplum. 


PROBL, 2, TInvenire rationem inter duo quaris redilinea. 


Hoc fit 1nveniendo tertiam eorum lateribus homologis 


proportionalem ; nam ratio lateris primi ad tertiam eſt '3 


ratio queſita, 


PROBL, 3, Redilineum conſtituere quale reFilineo dats |! 


E 2% '6 4 oF ſmile alteri dato F Fig. 34. 


' Per 1. Probl. 11, Super GH fac retang. Q= F, & ſy- 4 


per HS facret, R—A : Inter C # & H Tinveni mediam 


proport. HO per 1. probl. 22. ſuper hanc, per probl, 32. 1 


deſcribe re&tilineum ſimile dato F. Dico factum. 


Nam ex conſtr. eſt CH : HO:: HO: 1, Erg. per hoc 2 
th. eſt F: ſimile ſuper HO::CH: HI, velQ:R; igitur ? 


permut. eſt F: Q: : polyg. ſuper HO: Rz ſed ex conft. eſt 
F=— Q, Erg. eſt fimile polyg. ſuper HOZR vel A, 


Q. ZE; 


nales ; Tunc fimilia refilinea ſuper eas ſimiliter de- 


Fig. 36. ſcripta , proportionalia erunt. Et & contra. ( h. e, 
$ AB:CD:: EF:GH, erit Q:R::X:2Z.þ 

Et fi Q:R::X:2 ent AB: CD::EF:GH) ; 

Per 33. 3-Eft rat. Q:R—= AB: CDbis, &X:Z=E 7 
F:GH bis ; ſed ex hyp. eſt AB: CDSEF: GH. Erg. 3 


per 2. ax, 1, eſt rat. Q:R=X: Z. Q. E.D. 

CONV. Per 33.3, Eſt Q:R=AB: CDbis, &X: Z= 
E F:G Hbis; Erg. Per 2. C. 21. 1:05 2.4x. 1. eſt AB: 
CD=EF:G#. Q. E.D. 


oF EX 1. C. 22, 3, Of Pra. Of 34» 3. & IT: ax, I, 

Sequitur , Siredla AB ſecetur utcunque in C, tunc | 
COR, fore ACq ref. ACB.CBq. 5. Item ex 2. Cc Þ 
Herig, 22. 3p prac. (f 34-3: QF 11 ax. 1. fore ABq« | 
Fig. 25: BAG ADg. *.liemABq ABC, BCo- =: | 
|; | PA : 


THEOR, 36, E, 22. 6, f 


x Si quatuor aut plures rex fuerint proportio- 7 


Fr; 
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*  & 2+ De Potentijs Laterum Trianguli, 


THEOR; J7. F, ZI, 6s 


In triangeuls reFangulo Z refilmeum ſuper la- 
tus angulum reflum ſubtendens , #quale eſt ref1- 


4 Fig. 34 leis ſimilibus ſuper comprehendentia ſumiliter de- 


ſeriptis. Et e contra, (h. e. ſt ang.. A re. Eft 
rectg, ſuper B D = rectg. A B + rectg. AD. Et 
fr fit rects. BD =recte. AB + rectg, AD, erit 
A rect. ) 

I. Per 2.c. 22, Sunt HD. AD. BD =, Item HB. 


3 BA BD, FErg. fer 3s. 3, eſt HD: BD:: rectg, AD: 
! reg, BD, &HB: BD:: ret. A B: ret. B D. Erg, per 


17. 1, ſt HD-þ+ BY:BD:: retg. AD+reftg. AB: 


1 reg. B D, ſd et BD=4#D+B H, Erg. & reg. BD 
3 =retg, AD-+ret AB, Q.E. D, 


2 TI CO OE TIRE 2g 
ihe, AT RAE 2 
4 AOTIMYS X RIS, 


CONV. Lateri AD duc prependicularem AG =A B, 


3 & junge GD. per 1. part, eft reg, GD = reftg. AD+ 


retg. AG vel redg, AB; ſed ex byp. eſt reg, BD = 


7 retg. AD reag. AB, Erg. per 2. ax. 1. eſt reayg, 


3 BD= reftg. GD. Erg. per lem. 34. 3. eſt BD=GD, 


; 1deoque X & Z ſunt ſibi mutuo #quilarera. Erg. per 11. 3. 


F eſt ang. BAD=GAD, ac proinde re&us, Q, E, D. 


3 COR, Hin, quadratum hypotenuſe B D zquatur ſumul 


23 E471 quadratis reliquorum laterum, Et & contra. 


3 PROBL. rt. Data quzcunque quadrata, aut rectilinea ſimi- 
3 Fig. 37. lia addere, ſeu unum omnibus xquale conſtruere. 


Quadratorum latera fint A B, BC, BE. fiat ang, red. 


| F BZ, in hujus latera 3 B transfer A B& BC, & jange 
J AC: dein transfer ACAB in X, &tertiam B E a BinE, 


JT ExXqu=BEqHABqþ+BCq QE.F. 


ducaturqueE X, hzc erit latus quadrati quzfit1, 
Nam per przc. cor. eſt EXq= BE q+BXq, & 
BXqvelACq=ABq+BCq, Erg. per 2. ax. 1. eſt 


PROBL, 
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PROBL. 2 Unum quadratum ab alio ſubſtraheyt , aut 7 
Fig. 25. quodvis rectilineum a ſimili, ( v.g. CBq ® 


ex ADgq) 


Centro D & intervallo A D deſcribe circulum, in C © 
erige perpendicularem occurrentem circumferentiz in F, 3 
ducarurque D F, dico C F efle quzſitum. .Nam eſt DCq } 
+ CEqz=DFqvel A D q, 1deoque eſt CFqaDEgq ! 


— CDq, per 3. ax. 1. 
SCH OL. 


Hinc Cognitis duobus trianguli rectangull lateribus (DC 6 '3 


ped. C F 8 ped. vel DC 6ped, & D F 10 ped. ) patet 
znventio reliqui. ( D F wel CF) Prius invenitur addendo 


quadratos ex 6 (F 8, (cil. 36 oF 64, QF ex horum ſumma | 
Ioo extrahendo radicem quadratam 10, hac dabit quantitatem | 
lateris D F. Alterum invenitur ſubſtrahendo quadratum numeri |: 
6 a quadrato numeri 10. ſcil: 36. & 100, ( & reſiduo 64 * 
extrahe radicem quadratam, ſcil, 8, (5 hzc dabit quantitatem. |: 


lateris C F. Omnmia patent, 


- _ THEOR. 328. E. 12.2. | 


In triangulo ebtuſangulo AB C , quadratum la- 
. teris angulum obtuſum ſubtendentis excedit quadrata 
Fig. 38. comprehendentium rectangulo bis comprehenſo ſub 
eorum uno ejuſque adjecta inter ipſum angulum to 
perpendicularem intercepta, (h. e. CAq=CBq 

+ B4q+2CBD.) 
Per c. 37, 3 Et ACq = AD 
per. 17. 2, eſt CDq= DBq + B 
Erg. per 2. ax: 1. eſt ACq= AD 
Gq.-E2 CBD; ſedeſtA Bq = 
Erg. per 2. ax. 1. eſt ACq = A Bq+BC 

B D uz CB x BD. Q. ED. 


SCHOL. 
.Cogniris triapguli obruſavguli lateribus AC 10, ped. 
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AB 7. CB 5. fic invenitur alticudo A D. Quantita” 
rem hiajus ABq + CBq, ſcil. 94. auter ex 160» 
quantirace 1ft1us -A Cq, reſtabirque 26 pro 2 CB « 
BD, unde CBD eric 13, hunc divide per $ quantl- 
rarem lateris CB, & provenient 2'6 pro BD. Nane 
cognitis AB & BD, facile per przc. ich. Invenicur 
AD eſſe 6's fere. | 


0 THEORF. 3s F, 236 *6 


In triangulo acutangulo ABC, quadratum la- 

teris angulum acutum C ſubrendentis exceditur a 

Fig. 39. quadratis comprehendentium, re&angul* bis compre- 

henſo ſub eorum uno ejuſque parte inter ipſum an- 

gulum (f perpendicularem intercepta ( h. &. 
ABq= ACqg + BOeq— 2BCD - 


Per c. 37.3. Et ACq = ADq+ DBq, ideoque 


per 3.ax. 1 ACq + BCq= ADq + DC q+ 
BCq; ſed per 18, 2. eſt BEq+ DCq=2B+: D 
F BDq; Erg. per 2. ax. 1. eſt ACq+ Bir q < 
ADq + 2BCÞ + BDq. Sed przterea eſt A i>q 
+ B DqQ = ABq. Erg. per 2. ax.1. eſtACq + 
Cq=—= ABq-+ 2BCD. Erg.: per 3. ax. 1. eſt 
Bq=ACq+BCq=— z2BCD. Q BED. 


* >& 


SCHUTON 


Cognitis trianguli acutanguli lateribus ( AB 13. AC 19, 
BC 12.) ſic invenitur altitudod A D. Quantitatem AB q, 
ſcil, 169 aufer ex 418 quantitate hujus BCq + ACq, 
G& reſtabir 249 pro 2BCD, unde BCD erit 1245, 
quo diviſo per 14 quantitatem lateris BC, proventet 
8'89 pro DC; G per ſch. 37. nunc cogmtis D C QF AC, 
mvenitur A D eſſe 12'08, 


F 3. De 


82 'Elementorum G eOMmetricorum, 


$ 3. De linea Refta ſecundum extremam & 
mediam rationem ſetta, 


FX THEOR, 4c 


Si rela AB ejuſjue dimidium AD fant 

crura trianguli refanguli ; Tunc hyprtenuſa D B 

Fig. 40, componetur ex dicto dimidin & ma'iore ſegmento 
AC totius extrema ac media ratime ſez, (h. 

e. ita ſex, ut fit 4 B, AC, CB & ) 


Fiat AE =. LSB DB tAC =AF, 
—= AD + AC Per 22. 2. eſt EFA 
—= DFq vel DBq, & per c. 37. 3. DB 

+ ABq, ideoque EFA + ADq — 
+ ABq, & utrinque ablato ADq, eſt EFA 
kg per 16.2 ſt EFA—= EE AF + 
ACq, & per 16. > ABq — A-BC 
Erg. per 2. ax. 1. eſt EAF vel BAG 
— ABC + BAC, & utrinque ablato 
C —= ACq. Erg. per 30. 3. eſt A B: 
: BC. Q. E. D. 


H>I>I+E 
= 


op) 
T 

o» £3 
A 
— 


> 
© 
4a 
O > 
- 


COR. Hinc patet , Compoſitam ex dimidio oF mayore 
E.1.13. ſegmento poſſe 5plum quadrati ex dimidio. ( h. E. 
DBq=5%zaADgq) 


PROBL, Refam A B ſecundum extremam tr medi- 
E, = 2. & am rationem ſecare in C, 


30s. 6 


Data AB & ipſius dimidio A D normaliter conſti- 
tutis , jungarur DB, frlarque DF = DB, & AC= 
AF, Dico fatum, Pater ex theor, 


Sic fi AB fit 10. erit DB y 12s, & ACy 125 
—sg, & CB 14, — y 123. 


Theor 


= 
S HS 


| L.S © 


«0 QOQT >ilo >, 


re 
Co 


| Liber 111. $3 
L THEOR; 4 £45.13 


| S: linex rectz DC extrema ac media ratione 
Fig. 41. ſectze in E addatur ſegmentum majus AD = 
DE; Tunc tota compoſita AC in eadem ra- 

tione ſecabitur in D. 


Eſt exhyp, DC: DE vel 4D :: DE: EC. & 
invert. AD: DC:: EC: D E. Erg. comp. eſt 
AD +DC: DC:: EC + DE: DE vel AD, 
kG 4c: DC: DC: 4h mW 


; THEOR, 42. E. ſch. 5,1 3s 


$17 a majore ſegmento 4 C linex rectz AB 

Fig. 4I. extrema (y media ratione ſectz auferatur ſeg- 
mentum minus CD —= CB. Tunc ipſum etiam 
ſeegmentum majus AC in eadem ratione ſecabitur. 


Ex hyp. Eſt AB: AC :: AC: CB vel C D, 
Erg. Divid. ſt AB — AC: AC:: AC—CD: 
CD, b.e. CBvadl CD: AC:: AD: Cirmm 


( invert.) ſt AC: CD:: ECD: AD. QE.D. 


CAP. VL 
De quarundem Re&arum incommen- 
{urabilitate. 
* THEOR. 43. E.6.13: 


Si linea refla AB extrema (9 media ratione 

Fige 41. ſecetur in C, Tunc ejus ſegmenta AC & GB 
| ſunt incommenſurabilia. | 

Si a majore ſegmento A C auferatur minus C B vel 

E 2 zquale 


Fi 
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#quale CD, erit CB majus ſegmentum linex A C 
extrema-& media ratione ſeatz , per prac. Smiliter f1 ex 
C D aufteras AD vel ED, erit hoc majus ſegmen- 
rum linex . C D fic ſetzz arque fic alterna hac de- 
tratione in infinitum continuata , erunt A C, CD, 
E D &c. majora ſegmenta linearumAB, AC, CD &c, 
extrema & media ratione ſeftarum. Si hujus feriet A C, 
CD &c. in infinitum continuatz ulla v. gs E D pre- 
cedentem C D metiatur , tunc per 13. ax 1. metitir 
- 1 reliquam EC, major quantitas minorem. Q, 
- A. Erg. in dida ſerie nulla quantitas przcedentem 
metitur : Erg, per 39.1, ACT CD vel CE, 


L E M M A, 


Si i diametro quadrati F B auferatur latus 
Fig. 42, ejuſdem FE; Tunc veliquum ſimul cum diametro 
ſut quadrati, #quale erit lateri quadrati propoſitt. 

(he AB+DB =EB) 


Fiat FA=FE, ducaurEA: in A & B erjgantur 
perpendiculares AD & BC; Patet A C efle quadra- 
tum ; nam eſt ang. D B A ſemire&. per 4. c. 2. 3. ideo- 
que etiam ADB, nameſt ang. A red. ac -proinde 
per. 4.3- eſt AD = AB, Inſuper 1n triang. FA E, ex 
conſtr, eſt FA=FE, Erg. per 2. part. 4. 3- eſt ang. 
FEA=FAE, qui atlati ab aqualibus relinquunt 
EAD=AEPO, Erg. eſt BED=AD vel AB; ideo- 
que EDvel AB + DB =EB, Q E. D. | 


THEOR. 44 E. 117 10. 


- Fig. 42, Diameter (5 latus quadrati FB, FE ſutt 
incommerſurabiles. 

A diametro quadrati F B aufer latus F E, ut relinqua- 

tur AB, & ex FEvelEB aufer AB, quorties pores, 

. ur relinquarur 4 Bz3 & ex A B anferatur H B quories 


- Poteſt , ut relinquatur © B, arque {ic in infinicum, tunc 
Cx 


- 
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ex lem. Pater in hac quantitatum ſeric FE, AB, HB, 
OB &c, BF E efle latus quadrati, & ſequentem A B eſſe 
exceſſum diametri cjuſdem ſupra latus FE : Item A B” 
eſſe larus quadrati , & ſequentem # B efle exceſſum 
diametri ejuſdem ſupra AB : atque fic de czteris in infi- 
nitum. Harum fi ulla H B. v g.- przcedentem A B meti- 
arur, tync metitur totam AB vel CB, & ablatam, 
ſcil. ſeipſlam # B, Erg. per 18. ax. 1, metitur & reli- 
quain fſcil. O B, major minorem, Q.E, A. Ideo- 
que harum nulla Przcedentem metitur ; proinde per 
29.1. FE T3. FB. Q.E, D. 


COR FZHinc patet dari numeros incommenſurabiles. 


Nam fi latus quadrati .F E fit 2 ped, long. erit per 
ſch. 37. 3- FB y 8 pedum quadratorum, ( h. e. 2 ped, 
long, cum parte quadam ) ſed eſt FE ©. FB, Erg. 
ay 8. ſimiliter eſt 3 Ta y/ 18. 


Demonſtrationem theorematis 44:z cum Lemmate 
exXcogitavit Clariſs. Iac, Gregorius, 


- 


$4 Elementorum G eometricorum 


#quale CD, erir C B majus ſegmentum linex A C 
extrema-& media ratione ſe&z , per prac. Smilicer 1 ex 
C D auferas AD vel ED, erit hoc majis ſegmen- 
rum linex CD -fic ſetz; arque fic aiterna hac de- 
tratione in infinitum continuara , erunt AC, CD, 
E"D &c. majora ſegmenta linearumAB, AC, CD &c, 
extrema & media ratione ſeftarum. Si hujus ferie1 A C, 
CD &c. in infinitum continuatz ulla v. g. E D pre- 
cedentem' C D metiatur , tunc per 18. ax 1. metitir 
- 6 reliquam EC, major quanticas minorem. Q, 
- A, Erg. in dida ſerie nulla quatititas przcedentem 
metitur : Erg, per 39.1, ACT CD vel CE, 


L E M M A, 


: Si: i diametro quadrati F B auferatur latus 
Fig. 42, ejuſdem FE; Tunc reliquum ſimul cum diametro 
ſui quadrati, equale erit lateri quadrati propoſitt. 

(he AB-+DB =EB) 


Fiat FA=FE, ducaurEA: in A & B erijgantur 
perpendiculares AD & BC; Patet A C efle quadra- 
tum ; nam eſt ang. D B A ſemire&. per 4. c. 2. 3. 1deo- 
que etiam ADB, nameſt ang. A re. ac proinde 
per. 4.3- eſt AD = AB. Inſuper 1n triang. FA E, ex 
conſtr, eſt FA=FE, Erg. per 2. part. 4. 3- eſt ang. 
FEA=FAE, qui atlati ab aqualibus relinquunt 
EAID=AEV, Erg. eſt ED=AD vel AE; ijdeo- 
que EDvel AB +DB<=EB, Q E. D. | 


THEOR., 44 E. 117 10. 


- Fig. 42. Diameter 05 latus quadrati FB, FE ſutt 
incommenſurabiles, 

A diametro quadrati F B aufer latus F E, ut relinqua- 

tur AB, & ex FEvelEB aufer AB, quories pores, 

. ur relinquarur YB;3 & ex A B anferatur # B quories 


- Poteſt , ut relinquarur © B, arque fic in 1nfinirtum, tunc 
CK 


" yd fe OT 
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LID'1V. 


De Circulo ejuſque Circumferentia. 


Definitiones. 


L Irculus dicitur figura plana comprehenſa ſub una 

linea curva-( quz circumferentia appellatur ) ad 
uam omnes rex ab uno pun&o interius ſumpto G ca» 
2ntes , inter ſe ſynt #quales. wid. 7.def. 22 «+ Fig. Is 


'4O0R nx. Ex natura circuli patet, Omnem refam AC 
þ per centrum duftam circulum biſecare. 


” Nam partes ABC &AHC, fib! mutuo ſuper- 
mpoſirx congruunt; Alias omnes radi) ad utramque pe- 
tpheriz partem du&i non forent zquales. 


COR. 2. MHinc confirmatur 2. Theor, 2. ſcil. duas 
relas AC, AD non poſſe habere unum (5 
idem (egmentum AG commune. 


Sj dicantur; tunc centro G, ubi concurrere incipiunt , 
gucatur circulus : hunc per przc. cor. biſecant A C & 
D, h.e. in partes dimidias ABC, AHG, & 1n 
| _ A HD: atque fic eſt ABC= 4BD, pars tot), 

. A, 

2. Per circuli ordinatam aut ſfinum , Intelligo perpen- 
ditularem C O ad diametrum. Fig 2. 
7 z: Segmentum circuli eſt figura que circuli arcu & 
re&i comprehenditur : ut ADCA, Ipfa rea AC 
vocatur ſubrtenſa vel corda. Quod 1 ref per centrum tran- 
ſeat, ſegmentum dicitur Semicirculus, ut BCD. Fig. 2. 

g Circuli ſefor eſt figura plana ſub duobus radtjs & 
«< intercepta, ut B CH, $1 arcus fit qta peripheriz 

| SE | pars, 


Liber IV. $> 
pars , vocatur circuli quadrans. Si 35oma , Gradus 3 
hujus vero 6oma dicitur minutum primum ; & hujus 
rurſus 60ma-, minutum 2dum. & fic deinceps. 

5. Segmenta, ut & ſeftores, vocantur ſ1milia, quorum 
arcus ſunt fimiles partes ſuarum circumferentiarum. 

6. Angulus in ſegmento BACB eſt qui continetur 
ſub re&is dufis a ſegmenti terminis B & C ad unum 
aliquod circumferentiz puntum A; ut GA B, Ertdict- 
cur infiſtere arcui appoſito B F C. Fig. II. 

7, Linea five rea five curva curyam tangere dicitur , 
quz et fic occurric ut tamen produfa eam non ſecer. Fig. 
8. 20. 21, 

8. In circulo zqualirer a centro G diſtare dicuntur 
retz FE, KL, cum perpendiculares 1n ipſas a centro 
dutx HG & OG ſunt zquales. Fig. g. 

9. Una figura in aliam fibi inſcriptam aur circumſcrip- 
tam dicitur definere , 4 qua tandem diftert tantum per 
quantitatem aſflignabili quantitate quantumyvis parva mi- 
norem. 


— 


Fa Cc. 


CAL 
De circulis Scorſim conſideratis. 


$ TI. De lines Rectis ad carculos ſpeftantibus; 


Arum quzdam intra circulum, exiſtunt , quxdam I 
pun&o externo in ipſum cadunt, aliz denique 
tangunt; Earum rationes tantum & ſirus hic confiderantur. 


THEOR. I, ; F, 2a Jo 


Fg 2, Rea AC duo quzvis 'peripheriz punita jun- 
gens , intra circulum cadit. 

Ad datz retzx puntum quodvis O ducantur 3 centro 

retz HO, HA, HC; Quoniam eft HADZ=HO, eric 

. F- 2 per 


4A > 5 Eu. Anh ada + F2 Ly =# 


$$ Elementoram G cometricorum 


er 4+ 3» ang. A—=C, ſed per 2. 23, eſt ang. HOA 
> C vel A. Erg. per 5.3. eſt AH SHO. Atqui 
AH ad circumferentiam tantum pertingir, Erg- HO 
couſque non pertingit : Erg. O eſt intra circulum; ideo- 
que tota AC cadit intra, Q.E, D | 


COR. Hinc , Refla circulum tangens , in unico pundto 
eum tangit, 
Nam f1 vel duo jungeret punda , intra circulum cade- 
ret , 1deoque cum ſecaret. 


THEOR, 24 E, 3+ 3o 


Si rela BD per centrum dufla aliam non 

, per centrum duftam AC biſecuerit ; Tunc ipſam 

Fig. 2. gquoque perpendicalariter ſecabit. Et E contra, $1 
perpendiculariter ſecuerit , etiam biſecabit. 

DuRis a centro AH & HC, fiunt duo triangula fibi 

wutuo Xquilacera, conſequenter per c. 4 3. Xquiangula, 


at'7ue ſic anguli ad O zquales , ideoque redti, vp ,8- 


Ta TED 

CONV Eſt AH=HC, HD commune utrique 
triangilo, ang, ad O zquales, AC ( propter AH 
—Hi) ideoque AHO= OHC z3tius tio, Erg. 
per 10. 3. eſt AOZOC, Q. E. D. 


THEOR, 3s Ei 


1 S in circulo rela B D refam AC herpen- 
Fig. 2» diculariter biſecuerit in O; Tunc ſecans per cen- 
trum tranſit * Et biſecabit arcum ADC. + 
r. Si dicatur centrum efſe extra BD, puta in E, 
runc dui EO, erir per przc. ang. EOC ret. fed 
ex hyp, eſt BOC ret. Erg. per 5. ax. 22 EQC= 
BO-'”, pars toti. Q.E. A. 
. 2, Duc AH & CH, erit per10.3. ang. AH O= 
OHC, & poſitd ſemicirculo BCD ſuper RB AD, con- 
_” gruent 


|< 
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gruent hi ſemicirculi yon rantum quoad areas & arcus per 
c. 1. d. 3, ſed etiam quoad iſtos angulos, per 2 ax- 2, 
 Arque fic HC cum HA, propter zqualitatem ; jdeo- 
que punftum C erit in A, Erg arcus C D congruet 
cum AD, 1deoque illi #qualis. Q. E D. 292. 


PROBL. I. Cujuſuis circuli ABC A aut arcus 
E. 1. & 25.3, DNS centrum invemre. Vel, Per tria qua- 
& 5. 4 vis punfta D, N.S, non jacentia in eadem 
rea , circulum ducere Fig. 3. 
Ducantur DN & NS quz per 3. f. 44 2. perpene 
diculariter biſecentur per retas BC & AL Dico O 
efle centrum. Nam per hoc th, centrum eſtin AL & 
BC: Erg. in punfto O quod eſt utrique commune, 


PRORL. 2, Arcum datum AC biſecare, Fig. 2. 
E. 30. 3o 


Cordam ejus AC perpendiculariter biſeca per 3. þ. 
4+ 2, Er dico fatum. Patet ex 2. part. hu). 


[4 THE OK 4. I 4+ Jo 


St in circulo duz reFx non per centrum ducte , 
Fig. 4 AB, CD ſe mutuo ſecuerint ; Tunc (e mutuo non 
biſecabunt. 

Si una per centrum tranſeat, altera non, paret illam 
ab hac non biſecari: 1 vero neutra tranſeat ; & tamen 
ambz dicantur biſetz in O, tunc rea E O per cen- 
trum duca utramque per 2. 4. perpendiculariter ſecarer: 
Erg, per $. ax. 1, erit ang, EOD=EOB, pars to- 


fl. Q.E. Q. | 
THEOQKR * ©, 1:4: 5d 


In circulo #quales rectxz FE 0 K L zqua- 

Fig. & Hiter diſtant a centro. (h.e. GH=6GO) Et 
Ee contr. Si fit GH=Go0,eit FE= KL. 

I, Per Comv. 2. 4. Perpendiculares GH &% G O biſe- 
| cant FE & KL, duciis GF & GR, fiunt duo trian- 
WO oul2 


| up in-quibus ( ut jam prob. ) eſt HF —OR, & per 6. 


O Elementorum Geometricorum." 


2. GF =GR, & ex hyp. ang, H<—GOR, & re- 
liqui angult ad G zqualibus lateribus oppoſiti'ejuſdem 
ſunr ipecie1, Erg. per 13.3. eſt GH—= GO. Q. E.D. 


CONV. Ex bp. Eſt GH =GO, &@ per 6. ax. 2. 
GF=—=GK, & ang. H=GORK, &reliqui F&R ejuſ- 
dem ſpecie1; Erg. per 13. 3, eſt FH=OR, ſed per 
coRU. 2. 4. lt FHSHE, & OK=OL, Erg. per ts 
c. 5.1. ſt FE=KL. Q. E.D. 


” THEOR. 6. FE. 13. > 


 Rectarum in circulo maxima eſt diameter A D; 
Fig. 6 * Aliarum autem centro propinquior F E eſt remo= 
trore BC ſemper major, 

1. Dutis GB, GC per 6.ax.2 eſt GB+GC 
—AD; fed peri.3, eſt GB -GC, > BC, Erg. 
AD>BC, fmihter de omni alia, Erg. A D eſt ma- 
xima, Q. B. D. 19 . 


2. Ex hyp. eſt GIDSGH, fiat G O=GH, per O | x 
7 


duc K L perpend. ad GO, duc GK & GL; Quoni- 
ameſt GR =GB & GL=GC, &% ang, KGL > 
BGC, erit er 10. 3+ 
4. eſt FE=RL, 1deqque FE SBC, Q.E.D. 2». 


; THEOR, 7. EY. 


Rectarum in peripheriam cadentium a quovis dia- | 


metri puncto O extra centrum : Eft illa O A quz 
per centrum tranſit maxima, * Reliqua autem O B 
minima. 3 Maxime etiam vicimor O C ſemper eſt 
remotiore O D major. % Et duz tantum a dicto 
puncto in peripheriam duct poſſunt. xquales. O E, O H, 


1. E centro duc FC, FD, FE; per1i.3. eſt OF 
+ FC (ie OA) >0oG 


Fig 6, 


2. Per 1.3, eſt FB vel FE OE +©O F, Erg. || 


ablato 


KL>BC, ſed per conv. 5. | 


coker] aon rap te ACS EH Ie FR arr} 28h 


=- 


; 


alex. ah [* * " 
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ablaro communi OF, reſtax OB<LOEF. per 4 ax. 1. 

3. In rriang. ODE, OCE, eſt per 6, ax. 2. FC 
—FD, F O commune, & ang. OFC > OFD; 
Erg per 2. part. 10.3. eſt OCD OD. 

4+ Fac ang. BFH—=BFE, & ducatur OH, eft FE 
—FH, FO commune, & ang, OFH=—OFE, Erg. 
per 10. 3, eſt OE—=OH. NAuod vero ab O non 
yon alia duct OD—OE vel OH, patet ex 3. part. 
4j. Erg. &c, Q. E, D. 


COR. S! ab aliquo puncto interius ſumpto F in peripheriam 
E. 9.3. tres rectz cadant #quales FD, FC, FH; 
Tanc punctum iſtud erit centrum, 


Nam Per 4. part. haz. ab ullo punto extra centrum 


: duz tantum duci pofſunt Zquales. 


| THEOR, 8. E.8.5. 


. |} KA utrique triavg. commune ; ideoque per 10, 3- eſt 
| | " 


Rectarum \ puncto externo A in cavam periphert- 
am cadentium » * Maxima eſt A T que per cen- 
trum tranſit * Aliarum autem , maxim? mWVIctmior 


' Fig. 70 A H ſemper eft remotiore major. 3 In comvexam 


vero peripheriam cadentium minima eft que inter 
punctum externum (oy diametrum interpomitur A B, 
* Aliarum autem minime vicinior A C ſemper eſt 
remottore A B minor. , Duz denique tantum Xqua- 
les 4 dicto puncto in cicculum cadunt. 


r. E centro duc KH, KF, KC, KE; Per1.3. 
eſt AIvelAR+ RKHD AH, fimiliter de quavis alta. 

2, Eſt KH—=KF, & A K commune, & ang. AKH 
>AKF, Erg. per 2, part. 10, 3. eſt AHD> AF, 

3. Per 1.3, eſt RA<LTRKC+CA, ideoque Zqualt- 
bus KC , K B, utrinque ablatis, ern AB<TAC. 

4 Per6.3, ſt ACT + CK<IECAE+ER, Erg. 
GEES « EK, ablatis, erit per 4.ax.1., AC< 
AE. 

5. Fato ang, AKL—=AKRG, eſt LK —=CR,& 


02 Elementoram Geomtetricorum, 


LA=CA. Quod vero non poſlit alia duci iſtis zqualis, 
parer EX 4 part. huj Similiter fats ang. ARR—=AKRY, 
probari poreſt A = A R. & duas rantum refs zquales 
pofle a> A 1n cavam peripheriam cadere, Erg. &c, 


Q E.D. 
THEOR, wn E, 19. & I Ge Jo 


x Circuli tangens C4 diametro per contactum F 

ductxz A H eſt perpendicularis, * Et & contra, p 

Fig. 8. Perpendicularis C A ad extremum diametri ex . | 
tra circulum cadit , ſeu eum tangit. 3 Neque inter 
tangentem (F circulum alia recta AL ad tactum 


r 


Iy 


ans IT agg. oi. 


duci poteſt , quin circulum ſecet. 
x. Si neges , eſto a centro alia quzdam B F perpend- | 
ad CA, ifſta ſecabir peripheriam in G, utpore oc- Þþ A! 
currit tangent! quz utcunque produc per 7. d. 4. circu-. | 1 
lum non ſecat. Cum igitur ang. B F A dicatur re&tus, | Pt 
erit per 2-c 2.3 BAF acutus, Erg. pers. 3. eſt 
BF<BA vel BG, totum parte. Q. E. A | 
2. Ad quodyis line? CA puncum © centro duc | - 
| Fr 


retam Bt; eſt ang. F per 2 c. 2. 3. acutus, ideoque 
per 5. 3, eſt BF SAB; ſed AB pertingit ad peri- 
pheriam , Erg. B F ulrerius porrigitur , 1deoque F, 
eademque ratione quodvis aliud linex AC punQum 
eſt extra circulum. Q. E D. 2®. 

3- Duc BE perpend, ad AL, erit per 5. 3. BA 
>BE, Erg. puntum E, ipſaque AE cadir intra 
circulum, ideoque A L eundem fecat, Q. E. D. 2, 


PROBL., Reftam ducere que circulum in punfo dato 
A tangat. Patet. 


THEOR. 10. E. I9. 3. 


Fig. 8. St in contaclu 4 ad tangentem excitetur per- 
pendicularis A H, Tunc in hac erit centrum. 


Si neges, dicarur centrum efſe in E, a quo ad tattum 


duc E A; TIgitur per 1, part. prec. erit ang. EAD 
rectus 


Liber IV. 03 
reds; ſed ex hyp. eſt HAD re&, Erg. eſt angSE AD 


{ =HAD, pars totil. Q. E. A. 


$ 2. De eAngulis 1 in Circalo, 
T-H EO KK. 2*6 E. 204.34 


Fig. 9 Angulus ad centruam BDC aduplus eſt anguli 


ad peripheriam BAC eidem art B C in- 
ſiſtentis, 
T1. Caf. Per 2.3 eſt ang, B DC=DACEACD, 


| he, per 2, part. 4.3. 2DAC, 


2, Et 3 Caf. Duc diametrum AE; Per 1.ca. eff 


5 ang BDE—=2BAD, & E DC=2DAC: Erg. 


in 2, Caf. eft tows BDC=2BAC: & in 3. Caſ 


| per 6. 1, eſt reliquus BDC=— 2B AC reliquo. Q. E. D 


THEOK. 1% E. 26.3 


Fig. 10. Anguli in eodem circuli ſegmento D AC, DBC 
ſunt xquales. 


1. Caf. fi ſegmentum DABC ſemicirculo fit ma- 
jus , e centro duc ED, EC, eritque Per prac. ang. 
E = 2 DAC, nem= 2DBG;: ideoque ang, DAE 
—=DBCG 

2, Caf. Sin ſegmentum ſemicirculo' majus non fuerit , 
ſumma angulorum crianguli ADF Zzquatur ſummz 
angulorum trianguli B C F: Demantur hinc inde 


| ang, AFD=BFC, & ADB= ACB, Pex 


raſ. fic reſtat ang. DAC=DBC. Q E.D. 


T HEOR. 2x3 BE. 34-2 


t Angulus A B C in ſemicirculo eſt refus. 
Fig. 11. »B AG in majore ſegmento eft acutus. 3 Et 
ABF in minore eſt obtuſus, | 


Primum demonſtratum eſt in dem 1: probl, 22, 3. 2dum 
pates 
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patet CX I. part, huj, & 2, c. 2. 3. 3tlum ex I part. huj, 
& I. AX, Is 


PROBL. 1, MHinc ope norme centrum circuli facillime 
znvenire. 


PROBL. 2, Ad datum circulum OB Aa dato punds 


E. 17. 3 A tangentem A O ducere. Fig. 12, 


Ab A ad C duc AC, ſuper quam deſcribatur ſemi- || 
circulus cjrculum datum ſecans in O; Dico AO efle Þ 
rangentem quzſiram. Eſt enim per hoc th. ang AOCE 


D 
Þ ? 
1 


<9; ht Opt E4% EE IN 
h—_— > wad 


re&. ideoque per 2. part. 9. buy AO tangit., Q.E. F.f 


( % 


catur circulum ſecans ; Tunc anguli quos ad tangen- 


Fig. 13. tem facit, xquales ſunt 1s qui in alterms exiftunt | 


ſegmentis. (h,e. D=ECB, FG ECADF) 


Sit CD latus anguli D perpend. ad AB, ( per- 
inde enim eſt ad ang. D, nam in quocunque ſegmenti 
E H C pundo fir, manet ſemper zqualis, per 12. 4. Erg. | 
per 10. 4. GD eſt diameter; Erg. per 1 part. 13. 4. eſt | 
EED re. Erg. per 2. c. 2.3. eſtang D +DCE=—P| 
ret, & 1.ax.1, BCB DCE = re&. Erg. utrinque || 
ablato DCE, erit ang. D=ECB. Item eſt ang. | 
ACD=CFD requs reto & per 12. 4. DCE —Þ 
DFE, Erg. per 3. 4x. 1. eſt ang, ACGE—=CFEPF 
Q.Ed , 


PROBL. x» CSuper datam refam A B deſcribere ciy- | 
B. 33. 3-. culi ſegementum ATE PB, capiens angulum | 
A1IB dato angulo C Xqualem. Fig. 14. | 

| Facang, BAD=QO, per A duc AE perpend. ad | 
HD, fac ang. ABF—=BAF, cujus alterum crus (ecet | 
AE in F. centro F per A deſcribe circulum; hic ( prop= | 
xr FBA—FAB, ideoque FB = FA, per. 4.2. )| 
tranſibit per B, Dico AIB efle ſegmentum quzfitum. | 
Nam per hoc th, eſt ang. A1B3 BAD= C QELF. | 
- Probl, 2y | 


THEOR. 14 E. 32. 3. 


S; 2 contatu circuli of tangentis refta CE du- ; 


tay OA 


j 


$5 ep batt HE oe 24% LEN ti. 


Liber IV. jb 95 

PROBL. 22> A dato ciiculo ſegmentum ATB abſcindere 

E. 34+ 3» capiens angulum I angulo dato C xqualem. 

Fig. 14. 

Duc retam H D quz tangat datum circulum in A, 

per þ. 9. 4. duc item AB quz faciat BAD= C, 

Dico fattum. Nam ex conſtr. eſt ang, BAD=C, & 
per hoc. BAD = I, 1deoqque I= C, Q. E.F. 


: PROBL. , Dato circulo triangulum 1 A B *inſcribere; 
” E. 2. & 3. 4 (QF * circumſcribere, triangulo dato CON 


equiangulum, Fig. 14» 


1. Rea H D circulum tangat in A, fac ang. BAD 


=O, & HAI=N, & junge IB, Dico fatum. Nam: 
ang, BAD & H AI ſunt zquees angus I & I BA 
| per 14. 4 he. O & N, ideoque & Il AB= C tertius 
! tertrio. Q.E.F.n. | 


2, vid. 1s, Fig. Primo inſcribatur triangulum triangulo 
C ON zquiangulum modo jam difto. 2do res a centro 


: | duc ad latera perpendiculares , & ub fecant circulum in 

: R.S. T. ducantur tangentes, radijs nempe FR, FS, 
| F T perpendiculares, ideoque lateribus trianguli in- 
| ſcript! parallele. Dico fatum. Nam per 8. 2. eſt ang. 
| ABI= AGS= GBT, &# fic de reliquis; ideoque 
! eſt rriang. circumſcriprum inſcripto, ac proinde triangulo 
! dato CON zquiangulum. Q. E. F. 26, 


; 6+ 3» De potemtys reftarum ad circulum ſpettantium. 


THEOR, 15, E.35+ Jo 
St in circulo duz rex AB, CD ſe invi- 


| Fig. 4. cem-utcunque ſecuerint ; Tunc reangula ſub ipſarum 


ſegmentis ſunt #qualia ( AO x OB= COX 
OD) 


ConneQantur per AC & BD, Ob ang. COA 


; = DOB, &% C= B per 12. 4. triang, COA @& 
| BD'O' ſunt. #quiavgulaz Erg. per 26, 3. .cſt O B: 


OD 


airs wh mas » Wi 
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ON:: OC:O A. ideoque per 34.3, eſt AO x 
OB= OD xOC. Q.E. D. 


COR. Hinc, Ordinatze quadratum #quatur refangulo 
ſub partibus diametri: ( h e. OBq=GOx 
ON) ſeu OB eſt media proportionalis inter OG, 

. ON, 


THEOR. 16. E.36.&37.3. 


S: a pundo extra circulum ducantur tangens 
B D @& ſecans AD; Tunc reftangulum ſub tota 
ſecante of parte externa #quale erit tangentis 
Fig. 16. quadrato, (h.e. AD x DC=BDq) Et 
e contra, Si reFangulum ſub tota ſecante (ty parte 
externa Xquale jit incidentis quadrato , tunc inci- 
dens B D erit tangens. 


Tx. Duttis AB, BC, propter ang, A= DB C 


per 14.4. & BD C communem , ideoque 3tium 3tio | 


#qualem , triang. BDC, ADS ſunt zquiangula; 
ideoque per 26.3. eſt AD :DB:: DB: CD; quare 
per 34+ 3. eſt ADXED = DBq. 


CONV, S1 negas, tangat DN, utide per r. part, erit | 


ADxDC= DNq; ſedexhp. etAD xDG = 
BDq. Erg. per 2. ax. 1. eſt BDq= D Nq, ideoque 


per lem. 34. 3. eſt DN = BD, contra 4 part. 8, 4. Q.E.A, ; 
GC OR. 1. 5! plures rex circulum ſecuerint; tunc rectan- | 


gula ſub totis ſecantibus ipſarumque partibus 
externis , erunt Zqualia, 


Nam eorum fſingula ſunt ejuſdem tangentis quadra- | 


ro Zqualia, 


COR. 2. Duz tangentes ab eodem punffo duftz , ſunt | 


inter ſe equales, 
_ Nameſt DBq. Item DFqz ADxDC, 


C OR. 3, Ab codem punto duz tantum Sangentes D: B, | 


Yr 


—_— == | [ W—_— — 
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DF duc: poſſunt. 


Nam fi 3tia DN rangere dicatur, tunc per 2, c. Erit 
DN= DB= DF, Q E. A, per 4 part. 8. 4 


COR. 4, &S! diarum rearum aXqualizm in convexam 
peripheridni a5 endem puntto incidentiam D B, 
DF una DB circalum tanzit , altera quoque 
DF tanget. 
Nam Per 1. part, ſt AD «x DC = DBq=(ex 
hyp. ) D F q. ideoque per conv. buy, DF tanyir. 


CGATF. : 
De Circulis inter ſe Comparatis, 
$ I. De circulzs ſe matao tangentibus & ſecantibus, 


THEOR. 17, E: 4:3 


Fig. 17. Circuli ſe mutuo (ecantes BAC, D BC non 
habent idem centrum E. 


$1 E dicatur utriuſque centram, duc EB, E A; 
Brg. per. id 3 et ED=EB=BA GEMX 


THEOK: E. 1%. 


Fig. 18. Circuli OS, LN in duobus fantum pundlis 
fe mutuo ſecant, 

$1 fieri poreſt , ſecent ſe in pluribus B,C, FF, «© 

centro A circuh L N- ducantur AB, AC, AF : erunt 

hx z#quales; fed exdem ducuntur ad peripheriam OS I 

punto intra ſumpro 3; Erg, per c. 7.4. A eft centrum 

circuli OS : arque fic utriuſque circuli ſe muruo ſecanris. 


S Theor, 


VERT 


- (&&# 
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THEOR, I 9, F,6, q® 
Fig. 20, Circuli ſe mutuo interius tangentes nin habont 


idem centrum FE, 


St F dicatur utriuſque centram, tunc fer 1. d. 
eler FD=FB=FA. QUE. 4. 


THEOR, 2.00 F, Is 3s 


; St duo circuli ſe interius tangant in A; Tunc 
Fig. 20, rea tranſiens per eorum centra G 0 F tranſi- 

bit per tatum. 

S1 poteſt , recta FG protrata ſecer circulos extra 
tactam, utin B & D, ducaturgue GA. Cum GC 
tranſeat per F centrum circuli majoris, & GB dicatur 
ejus rel1qua, erit p?r 7.4 Gb<—TGA,; ſed per 1.4. 
4 ct GAZGD, ee TB=GD, Q.E. A. 


THEOR, 2r. E, I 2. }- 


Fig. 2I. Sj circuli ſe mutu9 exterius tangant; Tunc ref a 
conjungens centra 4 B tranſihit per taium C. 


Si poteſt, rea jungens centra fit A D.E B circulos 
extra tatum ſecans in D& E., Duc AD, BC, que 
cum ADB conſtituant triangulum, in-quo per 1. 3. 
erii AC4+PC>SADEB; ledperi.d. 4. eſt AC 
4. BC=AD-BE, Erg. 2.ax.1, AD-þBE > 
ADE B, pars toto, Q E. 4A, | 


THEOR, S So IS 4 F J* 


| Circul; ſe mutuo non tanzunt niſt in unico punFo, 
Fig. 22, * Item nec ſe mutu9, 3 Nec reftam tangunt ſecun- 
dum - partem, fed punctualiter tantum, 


x. Si poteſt, circuli A FE & AH nangant ſe Ipterj- 
| interius 


4» 


ES WEE SS, Ad ene 


DI MIB 7" vey 12, 2 


a Oc _ ww wy" 1 _—_ 


Lee WEE SE on 


Add a — "v9 


* - 


as in punfis A&%H, unde CB centra jungens , fi 
producarur, pcr 20. 4 cadet ram in A quam in H; Quo- 
niam igicur 1.4. 4 tic crit CHEEZzCA, & BH > 
CH, ideo 2 -x. 1. eric BA ſu BHD QA.Q.E. A, 
Sin dicantur circuli AFE, FEG ſe cxterius tangere in 
E & F, tunc duc retam FF, per 1,4. in utroque cir- 
culo erit; Erg. ſe mutuo fccant, cont. hyp. Erg. &Cc, 
Q. E. D. 1*. 

2. $1 poreit, circultt' AFE & AH fe interius tan- 
gant in parte cirguwterentiP O A: Refta B C junyens 
centra, fi producacur. traufibit per tatum, puta in A. 
duc inſuper. BO, CO. Queniam igirur per, 1. d. 4. eſt 
BA—BO, addiro utrinque BC, erit BC BO 
—CA, ſed per1i.d. 4 elit GA—=CYD; Erg.eſt BC 
SYS=CO0. QB. A. 

Sin dicantur circul1 ( Fg. 21. ) fe exterius tangere 
ſecundum - arcum C D); rea jungens centra tranfibir per 
ratum. Duc infuper AD, BD; erunt 1gitur 1 t 4o 
AD+BD=AC+CB vel AB. Q.E.A. 


Patet 3ttum Nam fi curva & re&a ſe tangerent ſecun- 
dum totam aliquam ſu1 partem , tunc ſecundum eandem 
congruerent , Contr. 9. ax. 2. Sequens admitti poteſt. 


$. 2. De Circalis Aqualibss. 


” THEOR, 2k 


Fig. 23+ Circuli xqualibus radijs AI, O G deſcripti ſunt 
Xquales, Et & contra, 


I. Alrer alreri jmponatur, ita ut fir Tin O. Sj non 
congruant , ſed aliquid unius cadat extra alterum ; tunc 
radij unius non forent #quales rad1zs alterius, contr, hyp. 
Erg. congruunt , ideoque Zquales. Q. E.D. 


CONV. Alter alteri imponatur , ita ur fir. I in O, & 
AC ſuper FG; runc peripheria AB©T D proprer 
Xqualitatem omnium radiorum ſuorum circumquaque 
Zquidiſtabir a communi —_—_ » & fſimilicer _—_ 

2 


—_— py Tn Pen _— <--4 
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FEGH. Erg. vel peripheriz coincidunt , cadetque C 
in G, tdeoque erit I C = OG; Vel una intra alteram 
cadit , ab ea circumquaque quidiſians, proprer com- 
mune centrum , omneſtne ſuos radios inter fe zquales 3 
arque fic iplorum circulorum unus erit alterius pars , 
contr. hyp. Exg, I C= OG. Q. E.D. 


C OR. Hinc liquet , A1aales circulos congruere, 
1ST OK i6. E.a6. & 3-4 


| In circulis #qualibus vel eodem, x4uales atgul! 
Fig. 24 A, G xqualibus arcubis inſijtunt, Er e contra, 
Idem de ſectoribus. 

1. Ex hyp. eſt ang, D=F, 1dcoque A = G per Il. 
4. Erg., per 2ax. 2, fſibt tinvicem applicati congruunt; 
arqu2 fic propter A B=EG, & AC == GH, cadent B 
in E, & Cin H; ſed circuli 1ſti centris fic applicat! 
congruunt , per c, 23. Erg. congruunt B DC cum EFH, 
& BIC cum EKH; ideoque ſector BACI cum 
EGHR. Erg. ſunc xquales. Q. E. D. 

CONV, Ex hyp. eſt arc. BIC=ERH, pofito 
circ. BDC ſuperEFH, ita vt ſit BA mEG, pert- 
pheriz congruent , fey c. 23. harumque ideo partes Zqua- 
les BIC, ER H5 unde Cerit in Z, atque fic A C 
cader in GH, Erg. congruent any. A&G, ideoque 
ſunt Zquales; ac proinde per 11. 4 D=F., Q;zE.D. 


COR. Hinc, In circulo fi ſit arcs FK=ET.; Erit 
FEI KI. i Fig. s. 
Nam dudti F L, erit per hoc th. ang, EFL=FLK 
alternus alterno, 


* H E '® R o x Jo 
In circalis #qualibus vel eodem, major angulus 


Fig. 24 mari arcui infiſtit , Et e contra, © Idem dl (e- 
ctoribus, | 


I. Sh 


a: Ries wo 
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1. S1 ex hyp. fit ang. AG, Ponatur AB ſuper 
GE, atque {ic AC cader ſupra G #, pura in GN; 
unde erit EKN vel BIC DER H, & ſetor EGNR 
—LGX QED. | 

CONV. Sifit BIC SEKY, non eritang, AV 
nec <" G, alias per 1 part. przc,” & huj, effer arc. BIC 
=vel >EB A, contr. hyp, 


k - _—_ Oo 


Fig. 26, Si EF tangat arcum BAC inmedio; Erit 
 EFlIBC, & BG 2m GC 

Nam ductis DA, DB, DC, fiunt duo triangula, in 
quibus eſt DG commune, & DB= DC, & per 24. 4. 
ang. BDA= CDA; ideocue per 10. 3, BG= GC, 
&BGD= CGD, ac proinde per def. hi ſunt rectiz 
ſed per 9.4. eſt GAF rect. Erg. $.ax. 2, eſt CG D 
= GAEF, externus interno, ideoque fer 9. 2. eſt EF 
IBC, 


T HEOR. aG ' and 


| In circulis #qualibus vel eodem, Anguli F D.E 
Fig. 26, BAE, vel S, R. ſunt inter ſe ut arcus quibus 
inſiſtunt, Idem de ſectoribus. 

Qued atrinet ad angulos centri & ſectores, demonſtra<- 
tio eadem prorſus erit quz 25. 3. dummodo quad iſtic 
dicitur de triangulis & bafibus, hic dicatur de angulis & 
arcubus : &u"1 iſthic 14. 3. hic cirerur 24. 4- Er quod ad 
ang, R & S, patetz nam ſunt dimidia ang. E£ AB, 
EF AD. 


COR. MAnzulus centri B AE eft ad quatuor rectos , ut 
arcus BE cui infiſtit , ad totam peripheriam. 


THEOR. 27. E. 28. & 29. 37 


Fig. 24 I1n circulis xqualibus vel eodem ;, fi cordz BC, 
EH fint #quales ; Tunc arcus ſunt xquales , ma- 
G 3 Jars 


> Colo Bl Elementorum Geometricornm. 


FEGH. Eryg. vel peripheriz coincidunt , cadetque C 
in G, 1deoque erit I CG —= OG; Vel una intra alteram 
cadit , ab ea circumquaque #quidifians, propter com- 
mune centrum , omneſ1ne ſuos radios inter le #quales 3 
atque fic iplorum circulorum unus erit alterius pars , 
contr. hyp, Exg, I C= OG. Q. E.D, 


C OR. Hinc liquet , #quales circulos congruere, 


In circulis #qualibus vel eodem, &{uales atgulz 

Fig. 24 A, G #qualibus arcubus inſiſtunt, Er & contra. 
Idem de ſectoribus. 

1. Ex hyp. eſt ang. D=F, 1dcoque A —G per 11. 


4+ Erg. per 2ax. 2. fibt invicem applicat! congruunt;. 
arqu2 fic propter A B=EG, & AC = GH, cadent B' 


inE, & Cin H; ſed circuli iſti centris fic applicari 
congruunt , per c. 23. Erg. corgruunt B DC cum E FH, 


& BIC cum EKH; ideoque ſetor BACI cum | 


EGHR. Erg: ſunt zquales. Q. E. D. 


CONV, Ex hyp. eft arc, BIC=ERH, pofito | 
circc. BDC ſuperEFH, ita vt fit BA mEG, peri-| 


pheriz congruent , pey c. 23. harumque ideo partes Zqua- 


les -BIC, ER #5 unde Cerit in #, atque fic AC. | 
cadet in GH, Erg. congruent any. A&G, ideoque | .| 


ſunt Xquales; ac: proinde per 11. 4 D=F. Q;zE.D. 


COR. Zinc, In circuta fi fit arcus FK=ET.; Erit .| 


FEI KL. Fig. g. 


Nam dui F L, erit per hoc th. ang, EFL=FLK 


alternus alterno, 


« 4 H E Q R . = Jo 
; In circults #qualibus vel eodem, major angulus 
Fig. 24 manor! arcui infiſtit , Et e contra, Idem df (e- 
ct0r1bus, | 
I, Si 


F 
o 
: 


1HEOLE 26 E. 26. & 27. Z- 
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jor BDC majyri EFH, minor BIC minyi 
E K H. Ete contr. fi ſit arc. BDC=SEFH 
Erit BC=EZ#H. 

Ex hjy. ſunt ang. A&G Zquilateri #quali>uſque 
tis. ſubrenſ}, ideoque per 4. 2. ſunt axquales ; Erg. 
er 24, 4. eſt arc. BIC—=ERH, 1deoque per 3. ax. 1. 
rc. BDC=EFH. Q:E.D; 

CONV. Si dicatur BC > vel WE H, tunc erir 
ng. ASvel<G, per 2 part. 11: 3. ac proinde per 
5. 4. arc. BIC >Svel< EKH, atque fic etlam arc, 
z3D;C >vel< E F H. contra hyp. 


COR, Hinc liquet, fi fit BC Swuel WE, eſſe 
arc, BIC Swl< EKH, Etecontra. Si fit 
| arc. BIC>SEKH; eſſe BC DEN. 

Nam erit inde, per 11» 3. ag. A >G, ideoque per 25. 
4+ BIC>ERKH. 


THEOR, 28, F. 24 3; 


Fig, 24 Similia fegmenta ſuper zqualibus reftis BC, E H 
ſunt inter ſe #qualia. : 
Fiat ang, FEH=DBC, ducanturque DC; FH. 
Ex hyp. ſegmenta ſunt fſimilia : 1deo per x, cor, ſeq, quod 
ab hoc non pendet , eſt ang. D=F, & per 5. cor. 2. 3, 
C—H Poſfito igitur BC ſuper zquale EH, cadet D 
faper F. per 12. 3. Erg. iſti circult vel ſe invicem ſeca- 
hunt in tribus pun&is, contra. 18. 4. vel congruent, 1deo- 
que & 1pſa ſegmenta , quz proinde #quantur, Q. E. D. 


$ 3. De Circalis inequalibas, 
THEOR. 29. 


In circulis licet inzqualibus, fi anguli G OH, 

Fig. 27. BAC, vel GNH, BDC ſint Zquales;, Tunc 
Ig arcus quibus inſiſtunt , ſunt ſumiles. Et e cont. 
| | Per 


| Liber IV. | x03 
Per c. 26. 4. eſt GH: periph. : : ang. GOH vel BAC: 
4 ret Item BC: periph.:: ang. BAC: red. ideoque 
per 2. ax. 1- GH: periph. :: B C: periph. ac proinde per 
6.d.1, BC & GH ſunt fimiles, Q, E. D. | 


CONV. Eſtang, GOH: qre@.:: GH : periph. Item 
BAC: qgret. :: BC : periph. ſed exhyp. eſt GH : 
periph.: : BC : periph. idecque G OH: gre&. :: BAC: 
4re&. ac proinde per 12, ax. I, eſtang. GOH=BAC, 
&$GNH==BDC, utpote iſtorum dimidij, Q. E. D. 


COR. i. GSegmenta ſunt fſimilia, fs angulas captant 
Xquales, Et & voxtra, 


COR, 2. Duo radjj a concentricis peripherijs arcus aufe- 
runt fumes. 


COR. 3. Retta AB 1 contaftu circulorum ſe mutuo in- 
Fig. 28. __ tangentium dufa ſimiles aufert arcus B A 
C. 

Nam per 14. 4. eſt ang. FAB—H vel K; ideoque 
per 1. cor. ſunt ſegm. AHC & AK B fimilia, ac. pro- 
inde ſegm. AC & AB, Erg. pcy «, d. 4. arc, AG.&AB 
ſunr f1miles, 


PROBL. Polygono inſcripto AD B .aliud ſmile” F IG 
Fig. 29% Ccirculo dato inſcribere, | 


A centro N duc NA, N B, &c. Fiatit in centro O 
anguli iftis ad N zquales, & duc FG,. GH, &c, Dico 
fattum. Nam arcus quibus anguli ad N infiſtunt, ſunt 
ſimiles arcubus quibus anguli ad O infiſtunt, finguli ſfin- 
gulis, ut arcs GFK, & BAE, per hoc th, ideoque 
per 2 part, I. cor, eſtang F=A. Item FGR=A'BE, 
&FRG=AEB, cum fimilibus arcubus infiſtantz Erg. 
per 26. 3, ft AB: AE::FG:FR, & ficde reliquis 
angulis , horumque lateribus : Erg, tunt polyg, ADB: & 
FIG per 4. d. 3. fimilia, Q. E, F. | 


G 4 LEM. 


as EY 


104 Elementorum Geometricorum 


LE M. I. M I. 12s 


E t Polygana fſimilia AD, FI circulis inſcripta , 
Fip. 39 ſunt in duplicata ratime diametrorum 4 L, F M. 
| * Itein exrum ambitus ut diametrj. 

1. Duc AC, BL, FH, GM. Exhyp. eſt ang, ABC 
=rGH,z AB:E©::F9:GH, ideo per 2f 2. 
eſt avg. ACB=FHG, Ergo ALB=GMYF, utpote 
per 12. 4. 1ſtis Zquales; eſt autem per 13. 4. ang. A B L 
— F GM, ac promde BAL==GFM, 3rius, 3tio; Erg. 
eſt AB:FG::AL: FM; ſed polyg. AD & EI per 
33-3. ſunt 1n daplicata raticne laterum AB, FG, Erg. 
& diametrorum AL, FM, QE.D. 1*, 

2. Jam pro» AB: FC::AL:FM, & ex byp.eſt AB: 
FG::BC:GH:: CD: HI&., Erg, AB +BC+ 
CD&:FG+GH+ HI&:: AL: FM. QED, 2, 


LEM. 2 Tacq. 


Fig. 31. S1 polygona ſine fine circulo inſcribantur ; tandem 
| definent in circulums. | 
Peripheria ſecetur in 4 partes Zquales er 2 þ. 3. 4- 

ducanturque harum cordz. Patet per 27 £13.4. EFG#H 


efſe quadratum : Item per cor. 37. 3- eſſe + AC, ſeu 


FEFGq=;FHq Ideo fi FEHG a circulo dematur , 


auferetur plus dimidio. Inſaper fingulos arcus biſecando, 
& i pun&is ſe&ionum tangentes eorum & ſemiarcuum 
cordas ducendo, inſcribantur & circumſcribantur polygo- 
na duplo plurium laterum , & a circumſcripr! refiduo 
E FKI, (quiedeſt T2ELF ) & fimilibus fi auferas 
triangulum ELF & reliqua ejuſmodi; pater plus quam 
dimidium aaferri. Par! argumento fi ſemper duplo pluri- 
um laterum . inſcribantur & circumſcribantur polygona , 
oſtendam e reſiiduo polygont circumſcripti ſemper plus 
quam dimidium auferri : ac proinde per Lem. 13.1. tandem 
relinquerur magnitudo minor magnitudine quayis = ; 

bs 4 Co 


he. 
del; 
por 


ln 
| A: 
| C 
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b.e. circumſcriptum & inſcriptum randem in ſe invicem 


deſinent , Erg. multo magis in circulum E F G H#, ut- 
- 7 . o - . b 
pote intermed!z quantitaris inter utrumque, Q. E.D. 


LEM . 3 Tacgq, 


Si figurz inſcrittz in circumſcriptas A, B 

:B::;X:2Z tandem deſinant ;, Tunc circumſcripte inter ſe 
F eanrdem habebunt rationem quam inſcriptz 
havent. Idem intellige de earum ferimetris. 


Sir ſemper inſcriptarum ratio X : Z ; 1 ergo negas eſſe 
A:B::X:2Z, fit privus A: B>X:Z, 1deoque erir 
alia ( quz minor eſt quam A ) puta R :B::X: Z., Quo- 
niam ex hyp, inſcriprz definunt in A & B, dabuntur tan- 
dem alique inſcriprx puta C & F quz ab 1pfis A&B 
minus deficiunt quam R deficit ab A. Erg 'cum C mi- 
nus deficiat ab A, quam R ab A, erit C>R; Erg, 
per 13 ax, 1, eſt C:B>R,B vel X : Z, ut poneba- 
tur, h.e. C: F ex by. Quoniam igitur ( ut jam prob, ) 
eſt C: BD>C:F, erit per, 14--ax, I. circumſcripta B 
F inſcripti , torum parte, Q. E. A. | 

Eodem modo oftendi poreſt , non poſſe eſſe rat. A:B 
C"X: T2,  Eig. eſt A; Br: X:&4. VT wb 


THEOR.- 36. EF, 2412, 


Fig. 30. Circuli ABD, FGI ſunt in duplicata rati- 
one diametrorum , ſeu ut quadrata diametrorum. 


Polygona fimilia fine fine circulo inſcripta ſemper ſunt 
in duplicata ratione diametrorum; fer 1. Lem, ſed hzc per 
2. Lem. in circulos tandem definunt: Erg, per 3. Lem. 
ipfi circuli ſunt in duplicata ratzone diamerrorum , ſeu 
ut quadrata diametrorum; $ hxc quippe ſunt inter ſe etj- 
am in duplicata ratione diametrorum, per 33. 3. )Q.E,D, 


COR, AMHinc. Circuli & ſimilia polygona ijs  inſeripta 
eandem inter ſe habent ratinnem, 


Thecr, 


— 
Elementorum Geometricoritts 


THEOR, 371, Papp, 


Circulorum proportionalium diametri ſunt propor- 
trnales, Et e cont, 


* Proportionales circuli ſunt inter ſe ut ſuarum diame- 
rrorum quadrata per przc, ideoque hzc 1pſa quadrara ſunt 
proportionalia 3 Erg. per 35. 3- ipſz diamerrt ſunt pro- 
portionales. Q. E. D. 


CONV. Per. 36 3. Diametrorum proportionalium 
quadrata ſunt proportionalia 3 ſed circul! ſunt ur hzc 
quadrata ; Erg. ſunt proportionales. 2. E. D. 


E I HER, 32, Lior, 


Fig. 32, Similes ſeflores ſunt ſuis circulis proportionales. 
(h.e. circ. BO: circ. GS :: ſe, ADO : ſe#. 
EST.) 

. Per. 5.d: 4, Suntarc. OD & SI fimiles, ideoque 
2 part, 8.1, ONBD & SNGI ſunt fimiles: ſed per 
26. 4, eſt arc, ONBD : arc, OD: : ſe, ONBDA: 
ſet.-AOD, & arc. SNGI: SI:: ſed. SNGIE: 


ſet, SEI; ideoque 'per 2. ax. 1. eſt ſed. ONBDA: 


ſet, AOD::ſet SNGIE: ſea. SE I. Erg. comp. 
eſt totus circ. OB : ſet. AOD :: totus circ. SG: 
ſet. ST. Ft Permut. circ. O B: circee SG :: ſet. AOD: 
wh T$S4, Q. E. D, 


2 THEOR. 33. Lion. 


Fige 3229 GOSimilia ſegmenta ſunt ſuis circulis proportionalia, 
( jezgm. ODF: ſeem. SIL : : circ. OB: circ. 
SG) | 


Per 30. 4. & 33, 3, cir BO& GS, ut & triang. 
ADO&®EIS ſunt in duplicata ratione AO ad ES. 
ſed per przc. eſt circ. OB: circ. GS:; ſet, ADO: 
ſect, SEI; Erg, per 2, ax. 1. eſt ſet, ADO FIT 


Hs; 


© FI 


| Fig. 32. 


Liber IV: I07 


SEI:: triang, ADO: triang. SE TI; ac proinde per 


| 2 part. 8. 1, ſegm. ODF:ſegm. SIL :: ADO: ſeQ. 
SE 1, vel ( per przc. circ. OB: circ. ES, Q. ED. 


THEOR;. 34 Lion, 


Si ſeForum anguli inaqualibus ſuis circults fue- 
rint rectproce proportionales; Tunc iþſi ſeftores erunt 
Xquales, (h.e. ficirc, OB: circe GS :: ang. 
HES: ang, OAD; Ent ſe. ADO= ſet. 
E HS) Et e contra. | 
Fiat ang, SEI =O AD. eft per 32. 4. ſet. A DO: 


I ſet. SEI::circ. OB : circe GS, Þ. e. ex hyp. : : ang. 
HE S: ang, OAD vel SET; fed per 26. 4. eſt ang. 
{SEH: ang. SE], vel arc. SH:arc. SI :: ſet EHS: 
I ſet. EIS. Erg. per 2. 4x.1, eſt left. E HS: ſet. EIS:: 
{ſet ADO : ſe, EIS, ac proinde eſt ſet, EHS= 
*ADO. Q.E.D. | 


CONV. Si neges , tunc erit circ. OB : circ. GS:: 


ang, HES : angulum alium minorem vel majorem quam 
+ OAD,; atque fic per 1 part, ſeftor aliquis major vel 
| minor ſeftore A D O erit Xqualis ſeftorz E H S,. contra 
þ hyp. y 


LEM. Archim. 
Circuli peripheria eft ambitu polygoni inſcripti 
major; circumſcripti vero ambitu minor. 
Prius patet, Nam per 6. d. 2, -fingula inſcripti latera 


| ſunt minora fingulis arcubus quos ſubrendunt, ideoque 
| omnia ſimul ſunt omnibus arcubus fimul ſumpris minora , 
| h.e, inſcripti ambirus minor circuli peripheria. 


2dum fic Prob, Siurt in 2. Lem. 30. 4+ polygona fine 


© fine circumſcribantur circulo , circumſcripri ambirus , ur 
] pater, ſemper minuitur ; & per hujus decrementum con- 
 tinuum , ſpatium circumſcripti ambiru & circuli perime- 
y cro contentum ſemper minuitur : quod fi per poſhbile aur 
 impoilibile penirus exhauriri poſſer, tunc ambirus circum- 


ſcript! 


1708 Elementorum Geometricoruns 
ſcripri cum circulj perimetro coincideret ſeu congrueret, 


ideoque per 1.4x.2. et foret #qualis. Erg, circumſcripti-|þ 


ambirus per continuum ſui & prxdict! ſpatt} decrementum 
magis & magis ſemper accedit ad 1ftam comcidentiam 
ſeu congruentiam , ideoque & zqualitatem cum circuit 
perimetro ; ſed minus per ſui decrementum non magis 
appropinquat ad zqualiratem cum majore , verum magis 
removetur : Erg. circumſcripti ambirus non eſt cj:culi 


perimetro minor; ſed neque eſt ejdem zqualis, urpore ad 


_ przdictam congruentiam & zqualitatem per 9 ax. 2. nul- 
quam perringit, Erg. eft circult perimetro major, Q E.D. 


COR. Circuli arcus eſt ſua tangente minor, 


LEM. 2. Tacq. 
S1 polygona ſine fine circulo inſcribantur QF cir- 


Fig. 33. cumſcribantur ; Tandem eorum ambitus deſinent in 


circuli peripheriam- 


It ELFN quadrans circul! habens fibi inſcriprtam 


gtam quadrati parrem EFN & ygtam octogoni 
partem ELFN, fitque LoOo=OF, 0qZLP, & 
e $—L P, Patet, quod per inſcriptionem quadrati , ab 
N O aufertur NP vel Nq, & relinquitur Oq. Er per 
inſcriptionem octogont a reſiduo O q auferrur e q, ma- 
jus quam dimidium ( nam eſt eq>es=;7 LP vel = 
Oq, per &. 3. (9 26. 4 Quod fi ſemper hoc fiat inſcri- 
bendo polygona duplo plurium laterum, ſemper autererur 
a refiduo majus quam dimidium. Erg. altitudo alicujus 
polygoni inſcripti tandem difterer ab altitudine fimilis cir- 
cumſcripti ſeu dijametro circult per quantitatem quavis 
aſgnati quantumvis parva minorem. per Lem. 13. I. 
Inſuper cum ambitus polygon! circumſcriptt plurtum 
laterum quam quatuor ſemper minor fit 4qplo altitudinis 
ſux ſeu djametri cijrculij : & fimiliter ambitus inſcripc 
ſemper minor 4plo ſuz alritudinis 3 ( ſunr enim ' ex hyp. 
figure fſimiles ) 1deo differentix ambituum cujuſv1s ſcil- 


polygoni inſcripti & ſimilis circumſcriprt ſemper eſt mt- 
nor 


4 thee es; "M 
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cret, Þ minor gplo differentiz altirudinum. Tgirur quanritas 
MPF quancumvis parva afſignata eſto linea C, Jam probarum 
mum Þ eſt, fi ſine fine polygona circulo circumſcribantur 8& in- 
mam Bf ſcribantur , differentiam inter altirudinem alicujus in- 
* | ſcripri & alticudivem fimilis circumſcripti feu diame- 
1815 Þ trum circuli randem evadere minorem linei C : Item dif- 


ag Þ ferentiam ambiruum ſemper eilſe minorem 4plo difterentiz 
cull Þ altiruditium ; ac proinde differentia ambituum inſcripti & 
cad Þ fimilis circumſcripri randem evadet minor 4plo linez C, 
144 | Verum per duas bipartiriones ſumi poteſt pars gra linex 


| C, &etiam, ut hactenus probatum, polygonis fme fine 

| circulo inſcripris & circumſcripris poteſt differentia inter 

! altitudinem alicuyus inſcripti & altitudinem fimilis circum- 

cq. | ſcripti ſeu diametrum circuli randem evadere minor 4ta 

| parte linez 4 C, h.e. quam ipſa C. Erg. ambitus po- 

cir= © lygont fine fine circulo 1inſcripti & circumſcriptt tan- 

-» | dem definent in ſe invicem per 9. d. 4. Erg. multo ma- 

' gis in circuli peripheriam , utpote per 1. Lem, interme- 
| die quanticatis inter utrumque Q. E, D. 


ram 

ont | 

"'& | THEOR.. 35. Papp. 
5 Ci rculorum inzqualium peripherz ſunt inter ſe us 
4 _ ﬀ diametri. 

T ' Ambitus polygonorum ſimilium circulis inzqualibus 


2 | fine fine inſcriptibilium aut circumſcriptibilium randem 
cT1- | definunc in circulorum peripherias. per 2. Lem. Ideo peri- 
Tur Þ pheriz ſunt inter ſe ut 1ſti ambitus , per 3. Lems 3o. 4. ſed 
YuS Þ ambirus ſunt inter ſe ur circulorum diametri , per 2. part. 
It Þ 1. Lem. 30 4. Erg. per 2ax, 1. pcripheriz ſunt inter ſe 
VIS Þ ut diametri, Q.E, D, | 


; 
1 
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' Elementorum Geometricorum, 


C AP, IIT, L 1 


De Figuris re&ilineis circulo inſcriptis & 
circumſcriptis, Prezſertim ordinartis , 


carumque &c circuli areis. £ 

v C 

bl IHEOR.. 36. E. 22. 3. þ: 
Fig. 34-05 Quadiilateri circulo inſcripti anguli eppoſitt BE a1 
3% & D duobus redis ſunt xquales. Et e contr. | v 


Uais AC, BD, per 2. part. 2. 3 BCA + ABCE? 
+ BAC= 2ret. ſed per. 12. 4 ang. B DA=P © 
BCA, & BDC=—=BACG. Eig. ABC+ AD C=F 
2 re&. Q. E. D. 19. 

CONV. Per quoſlibet tres angulos B, C, D, conſtatÞ 
ex Þ. 3+ 4 duci poſſe circulum , qui fi negetur tranfire 
etiam per A, dicatur per F ; tunc duftis FB, FD, eriÞ 
per 1, part. ang, C++ F=z2 red. ſed ex byp. eſt C + 
A = 2reQ. Erg. per 2.& 3 4x. 1. erit A=F, Q.E. Af 
per 2. part. 6.3. | 


COR. x. Patet ang. extern. LBC=ADC. 
COR. 2. Rhombs circulum circumſcribi non poſſe+ 


THEOR. 37. 


Fig, 36. Figura #quilatera circalo inſcripta, eft etiam xquyj er 
angula, h, e. ordinata. | PC 

Propter cordas ex hyp. eſtarc. AML—=MLK, ideof ® 
que arc. LEAK CM, reliquus reliquo , ideoque lat 
Per 2. part, 24s 4+ ang. ML; fimiliter de czr. 


© [|] OI B O 


Re 4 


; Fig. 36, 
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THEOR. 38. 


Si Duo quivis figure ordinatz anguli A, C biſe- 
centur 3 Tunc ſecantium concurſus O erit centrum 
ctrcult circumſcriptibilis, 


AT1z 


& ; Ang. AC biſecaper BO. Ex conſtr. eſt ang. BA C 
Y —BCO, AOB —BOC, & BO commune, ideo 
| per 12.3, eſt AO—=OC, Dein duc OE, in triang., 
LOAC, OCE, exhp. ct AC=CE, & ut jamprob. 
OADZOC, & ex conſtr, ang. OAC=OCE, Erg, 

2. Ze fer 10-3, OC=O E, & reliqui anguli , finguli fangulis, 

S1mi1liter probari poteſt reliquas lineas ad reliquos figure 
ſiti B  angulos ductas efſe zquales ; ac proinde circulus 1nter- 

tr. [| vallo O A ducus.tranſfibir per C, E, K. L. M,- Q. E.D. 

ABCE PROBL, Hinc , Cuilibet fizurz ordinat# circulum cir= 

A=Þ EF. 14 4 cumſcribere, 

) C=PÞ 

ws THE OR. 39. 

onſtarÞ Si duo quevis figure ordinate latera MA, 

ranſireÞ Fig, 29, AC perpendicalariter biſecentur ; Tic ſecantium 

D, eritÞ concurſus O erit centrum circuli inſcriptibilts. 

EL { Duc OA, In his triang. ex conſtr, eſt FAZBA, 
| O Acommune, ang. ad F & B re&i, reliqui autem fi- 
| milicer oppoſii ejuſdem ſpeciei. Erg. per. 13» 3. eſt OF 
{ —OB, & ang. ad A, ut & ad O, Zquales. Item duQa 
| OC, proprer AB=BC, OB commune, & ABO 
{—CB O, eſt per 10. 3 OC=OA, & BAO—_BCO 
| = OCD, propter A=C. Deinde biſeca C E per OD; 
| propter C 4 — CD, OC commune, &: BC O=DCO, 

m 2quifj eric OB=O D, & ang. ad D redi. Similiter probart 

poteſt, reliquas rectas ab O ad media laterum reliquorum 
| 1deofy dudtas , efle rex O D & inter, ſe xquales, & ad figure 
deoque latera perpendiculares, Erg. circulus intervallo O B du- 

ctus tanget omnia latera, Q. E. D. | 

PROBI. Hin, Chyivis figurz ordinat circuliun @t 
OFF E8.&13.4 ſcribere. 


THEOR 


IIZ Elementorums Geometricorum 
T HHEOR. 40. E.;I Cc. 15.4. 


Fig. 36. Latus hexagoni AC zquale eft radio circuli 


circumſcripti, 
Circuld circumſcripro & ductis 0 4, OC, eſt perc, 


26. 4, ang. 4OC <redt. Erg. per2.3. eſt OAC + | 


3 


ACO =>8 2 ref. fed per 2 part. 4. 3. eſt ang. O AC = ; 
ACO, ideoque eſt triang. A O C, xquiang, Erg. per Þ 


co 4% Rt ACT=TA 2. ED. 


PROBL. 1. Hexagonum QF trigonum circulo inſcribere. 
E. Is: 4. & 2 Cc, | 


Prius patet , radium ſcil. A O ſexies peripheriz ac- 
commodando. Poſterius, ducendo reftas ab hexagon! an-F 
gulo ad angulum, uno ſemper intermifſo, ut ab A ad E&L, ; 


PROBL, 2. Super datam LK hexagonum conſtruere, : 


Tacq. 


Scil. Super LK conſtruendo triang. zquilat, K L O, : 


& intervallo O L circulum ducendo, reliqua patent, 


* THEOR, 4. E.12.13| 


Fig, 38, Latus trigom potentia triplum eft radi) circuki 


circumſcriptt, (h.e. ABq=3AD4.) 


Cum rrigoni latera #quales arcus ſubrendantr, erit arc, : 
AB = vel 7 periph.& BE 53 ideoque per przc. eſt B Ep 
=BD. inc. per c. 37.3. eſt AEq=ABq+BEqP 


& per c. 17.2. AEq=4ADq vel 4BE q; ideoqueſ 


ABq+BEq=zADgq. Erg. urrinque ablaro B Eqþ| | 
Y & 


yel ADs, reſtabit ABq=3zADq Q.E. D. 


COR ZMHinc 0 ex 13. 3. Pate, DE=FE,. Trenſ en 


AEq: ABq:: 4:3. Item 4Bq:AFgq::4: 3 


' Nam per 36.9. eſt ABq:AFq::AEq:AB4q 


Theor, 


IB. 
PE 


F 
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AE THEOR. as 

1rcul; Þ : = mW 

OO Latus tetragoni potentia duplum eſt radi) circuli 

per c. | circumſcripti, 

C4 { Patet EX COIL. 37. 3. | 

c— | PROBIL. Tetragonum circulo dato inſcribere 

' £.6. 4. Altunde facilius, 

gp, P' i : 
TFHEOR.- 43. E.C. 9. 138 

_ Fig. 39. Latus decagini eft majus ſegmentum radij extre- 

ma ac media ratione ſee, 
IP AC- 


ni an-ſ Sit AB latrus decagont, unde & propter ang. A= 
L&LEABP, eritang. BPA - 2 rect, & ABP > 2 rect. In- 


$ 


Lore, ' ſuper fir BE—BP, inde per 2 part. 4. 3. & 1 part. 2. 


cq. | 3: erit E == ABP ved = 2 rect«. he, E<=BPA; at* 
'L O,Þ que fic erunt AEP, ABP triang. zquiang. Nam eff 
ne, | ang. A utrique communis, Erg, per 26, 3. eſt AE:AP 
vel BE :: APvelBE: AB, ſeu BE & AB ſunt 
| ſegmenta linex extrema_& media ratione ſectz, Erg. 
ff AB=BEF aufcrarur 4 B Z, erit per 43-3. AB vel 
.6 BF majus ſegmentum 'radi} BE vel BP extrema ac 
| media ratione fſectl. Q. E, D. 


- + : PROD. Hinc oy ex probl. 40. 3. Decagonum, 7deg- 
rarely EF, 11, 4. que Cf pentazonum facile inſcribere circulg 


t B E £ aro 

BEqþ PROBL. 2 MHinc & ex 1 þ. 40. 4 quindecagonium 
coqueſ} E-. 16. 4. crrculo inſcribere. Fig. 40. 
BEqQE Nam fiab eodem puncto E accommodes latus trigon! 


! & latus pentagont, eric AB latus quindecagoni. Eſt- 

Trewſ) enim arc, EB - vel 7 periph. & EFB A = vel GY Erg. 
:4:5Þ BA eſt mY Q.E. F. 

Bq | PROBL. 3, Super datum EH decagotum conflruete 


Theor. , H Diy1s 


— ww _—— 


EL NE I Rs 


© — 


-. Fon. 07 ig ins > goa— my 
io - 00 "ea HO. DO OD  —_— 


Oe > 


os 
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Dividatur E H per p. 40. 3- extrema & media rati- 
one , exdemque adjiciatur ſegm. maj. ut inde data E H 
evadat majus ſegmentum tottus compoſitz E O fimiliter 
ſetz, per 41. 3. Erg. fi EO fiatradius, erit E H latus 
decagoni , per hoc. th, ſuper quod conſtiturd HE O, in- 
tervallo O E qucatur circulus &c. Q: E, F. 


PROBL, 4 Super dataem AD pentagonum con- 
ſtruere, Fig. 41. 


Data A D extrema & media ratione ſecetur, addatur 
ſegm. maj. unde fir AG; hujus intervallo, puntiſque A 
& D duo arcus ſe invicem ſecent in E, unde dudtis E A, 
ED & circ. HR, erit AD latus decag:ni circulo HK 


inſcripti , & ſic ang. E == 4 re&. Er dud circ. AE D, 
ang. ACD per 11. 2. erit, 5 4 re& ac proinde AD eft 
lat, pentag. Q E F. 


SCHaUL 


Ex jam di&is patent modi circulum geometrice divi- 
dendi in partes 3+ 6. 12. &C. 4. 8. 16. &C $4 10, 20, &C. 
Is. 30. 60, &c, Verum quod ad diviſionem 1n partes datas 
quaſcunque , ut & conftrutionem figurarum ordinatarum 
quarumcunque , ad artificia recurrendum , de quibus ut 
ordinatarum delineatione mechanica, Geometras practicos 


conlulite, ; 


Fig. 42. Si duo anguli cujuſuis triangult biſecentur ; Se- 
cantium concurſus D erit centrum circuli inſcrip- 
tibilis. 

Dn&is 4 D ad latera perpendicularihus, ex conſtr, eſt Þ' 
ang, DBE=DBF DEB= DFB, & lacus DBÞF' 
commune, Erg, per 12. 3, E D=DF; timiliter eſt DG | 

— DF, ideoque circulus intervallo E D ductus tranfi- Þ! 

bit per E,F, G; & cum angult ad E,F,G ſint rea, |: 

ranger per 2 parts 9. 4- Omnia trianguli Jatera, Gn D. | 


Ul 
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A 


PROBL, 1. Hinc. Cutilibet triangulo circulum inſcribere, 


E. 4- 4o . 
* PROBL, 2, Hinc,, Cognitis trianguli lateribus 3 
Herig. mnvenire eorum ſegmenta que fiunt 2 con- 


taftibus inſcripti circult, 


Sit AB 12, AC 18, BC 16, Erit A B+ BC= 28, 
ex quo aufer 18 =AC=AE-+FC, per 2c. 16, 4. re- 
ſtat 10=BE+BE, Erg. eſt BE vel BF=s, FC, 
11, ideo GA eſt 5. 


THEO R, 45+ 


$i Refilinei circumſcripti latera faerint inſcrip- 
Fig. 43. t1 lateribus parallela : Tunc circumſcriptum eſt in- 
ſcripto ſimile. 
per 8.2.& +s ccr 2 3. Sunt OAB, ORT, triang. 
Zquiang. Item OEA, OSR; 1deo AO:RO::AB: 
RT::AE:RS. fimilicer de reliquis lateribus. Erg. &c. 
Q. E. D. 
PROBI., Hinc figurz cujuſuis ordinatz circumſcriptio, quz 
E, C. 12. 4. circulo inſcribi poteft. 


Circulo dato inſcribatur ejuſmodi figura ordinata, de- 
inde biſecentur ſingula inſcripti latera per circuli radios 
OF, OG, &c tandem per F, G, H. &c. ducantur retz 
lareribus inſcripti parallelz. Dico fatum, 


Vel hoc fieri poteſi ducendo rangentes per R,S, T, &c, 
THEOR. 46, Arch, 


Figs 43 Polygonum ordinatum circumſcriptum #quale eſt 
reFangulo ſub ſemiambitu ſuo (F circuli radio F 0, 

DuRtis OA, OE, OD. &c. & radiis O F, OK &c ad 
contatum 3 patet radium efſe communem altirudinem 
omnyium triangulorum in qux polygonum reſolvitur ; ſed 


per 16, 3, eſt triang, BOA=Z=FoOo x EF; Erg. omnia 
. 2 {my 


& 


Th ge 


I16 Elementorum Geometricorum. 


ſimul ( ſeu rotum polygonum }) #qualia ſunt reQangulo 
ſub radio & ſcmiambiru., Q. E. D. 


THEUR 47, Arch, 


| Plvemum ordinatum circulo inſcriptum 2quale 
Fig. 43. eſt reangulo ſub ſemiambitu ſus 0F perpendiculari 
OP inlatus unum Ee centro dudtz, 

Per 1 part 11, 3. OPR, OR L &c. ſunt triang, 2qual, 
in omnibus : Item eorum alctirudines OP, OL, &c. ſunt 
equales ( Nam per 2 part. 2. 4. biſecant latera in P, L, &c. 
arque fic in triang. PRO, ROL, &c. propter P R= 
RL, RO commune, & ang, P =L, erit OP=0OL, 
per 13 3. ) Erg. omnia fimul triangula , ſeu polygonum 
eſt xquale rc&angulo ſub OP & ſemiambitu. Q. E.D. 


LE M. Tacq. 


ReFangulum ſub radio circuli F R QF ſemiambi- 
Fig. 44+ tu polygon circumſcripti tandem deſinit in reangu- 
lum ſub radio t& ſemiperipheria F B contentum. 


Aſtgnerur figura quantumvis parva Z. Super AB pey 
1. part 17 3. flat retang, AO =Z, cujus batis erit O B; 
Per 2 Lem. 3s. 4. differentia inter ſemiperipheriam F B 
& ſemiambicum alicujus randem polygon! circumſcripti 
eſt minor linea quantumvis parva OB; Erg. differentia 
inter R B & reangulum ſub radio AB ſeu FR & 
ſemiambiru polygon! circumſcripti contentum erir minor 
quam AO vel Z, perc. 14 3- Nam iſfta differentia eſt 
retangulum xque altum retangulo AO & ſuper minore 
baſe. Erg. refang. ſub radio F R & ſemiambiru circum- 
ſcript1 definir in re&ang. ſub radio & ſemiperipheria con- 
tentum'R B, Q. E. D. 


THEOR, 45; Arch, 
Circulus #qualis eft refangulo ſub radio (y ſe- 
mijeripheria, 


Per 


KS fw..4 hy ul % on 


— 


> © 


[=—_ 
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ulo 
Per 2 lem. 3o. 4. Polygona fine fine circumſcripra de- 
ſinunc in circulum ; & etiam re&angula tub femian;biru 
h, polygont circumſcripti & radio courema randem per le:n, 
| defſinunt in recargulum ſub femiperipheria & radio, 
ale Erg. circulus eſt zqualis retanguio {ub - radio & femi- 
ari peripheria, Q E. D, 


COR. FMHinc. Sefbor eft xqualis reFan 2ulo ſub radio 05 (:- 
al, I marcu, 


zc. $SC HO. 

1, þ Ad elementa non ſpear agere de ratione inter ctrcull 
* diametrum & peripheriam: Urcungue hic monere licet 

Archimedem prolixo calculd inveſtigaile diamerrum ctrcu- 

It contineri in ambiru polygont circumſcripr1 55 larcrum 

S=4 i: . OO TRE ES” . 
q. | minus quamter & =: jn ambitu vero inſcriprt amplius 
Io . . . . . . 
quam ter & —. Priore ratione {xptus utirur 1n praxtbus, 


bi kb Ie 8 apa 4 : 

-u- | Aliz multo propinquiores verz inveſtigarunt rariones , 

| | quarum exactiffima parvis numeris expreſſa eſt jlla A. 
| Meth 113 ad 3gs, qui f1 utaris in terrz circumferentia 

per [| inveſtiganda ex data diametro, circumferentia fic inventa 

B Þ veram non excedet 10 pedibus; cum circumferentia 

*B | ope rationis Archimedex 5 ad 22 inventa 5 milliaria 


pt! | excedar 
tia Þ Magnis numeris expreſſa omnium exatiſh ma eſt hxc 
& | Ludolpbi a Ceulen , que fic ſe haber, 


or | 

eſt | Diam. I0000000000000000000000D0CO00C000C000 
ore |; Amb, min, 

m- | veri. 314159265358979323845264338 327950209 
n- || Amb. maj. }1,159265358979323345 264338 327950283 

VEri. 

] 7 Hacratione 1 utaris ad inveſtigandum circumferentiam 
JP. |} pro diametro bis centum milliones milliariam continente, 


{e- non errabis una pedis particula cenizmillionefima 3 quz 

{7 minor eſt pars diametri hic propoſirz, quam una arenula 
4 eſt orbis terren!. 
3 H 5 LIE, 


. 
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ſimul (ſeu totum polygonum ) #qualia ſunt recangulo 
ſub radio & ſcmiambiru. Q. E. D. 


T HEOR: 47, Arch, 


Plyemum ordinatum circulo inſcriptum Xquale 
Fig. 43. eft re&angulo ſub ſemiambitu ſuo if perpendiculari 
OP in latus unim E centro dudtz, 

Per 1 part 11. 3. OPR, OR L &c. ſunt triang. #qual, 
In omnibus : Item eorum alcitudines OP, OL, &c. ſunt 
zquales ( Nam per 2 part. 2. 4. biſecant larera 1n P, L, &c, 
arque fic in triang. PRO, ROL, &c. propter P R—= 
RL, KO commune, ang F=L, err OP=OL, 
per 13 3. ) Erg. omnia f1mul triangula , ſeu polygonum 
eſt xquale rc&tangulo ſub OP & ſemiambitu.. Q, E.D. 


LE M. Tacq. 


ReFangulum ſub radio circuli F R QF ſemiambi- 
Fig. 44+ tu polygom circumſcripti tandem deſrnit in reangu- 
lum ſub radio & ſemiperipheria F B contentum. 


Affignetur figura quantumvis parva Z. Super AB per 
I. part 17 3. fiat retang, AO =Z, cujus batis erit O B; 
Per 2 Lem. 35. 4. differentia inter ſemiperipheriam F B 
& ſemiambicum alicujus randem polygoni circumſcripti 
eſt minor linea quantumvis parva OB; Erg. differentia 
inter R B & re&angulum ſub radio AB ſeu FR & 
ſemiambirtu polygon! circumſcripti contentum eric minor 
quam AO vel Z, perc. 14 3. Nam ifta differentia eſt 
retangulum xque altum retangulo AO & ſuper minore 
baſe. Erg. reftang. ſub radio F R & ſemiambitu circum- 
ſcript! definit in retang, ſub radio & ſemiperipheria con- 
rentum'R B, Q, E. D. 


THEOR, 4% Arch, 
Circulus zqualis eft refangula ſub radio QF ſe- 
mijeripheria. | 


Per 
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A. 


| 


(118 ) 


LS ys Y. 


de diyerſorum Planorum lineis re&is quoad 
ſitum incer ſe comparatis. 


Defintwnes, 


D Eta AB quz eſt perpendicularis omnibus alicu- 
jus plani re&tis AC quas tangir, dicirur iſti 


| no CC perpendicularis. Fig. I. 


2, $i reta AD non fit perpendicularis, & a ſubli- 
' ejus punto A ad planum ducatur perpendicularis A B, 
1gaturque BD; Angulus A DB dicitur linex AD ad 
anum inclinat1o. 


AXIOMATA. 


'r. Rez pars una AC nequir efle in ſubjeco plano 
; C, altera vero AB extra illud. Vid. 1. Fig. E. 1.11, 


Nam produti AC in ſubjeFo plans uſque ad O, refz 
'B (& CO haberent AC commune, contra 2. 2. 


2. Duz rettz ſ{einvicem ſecantes ſunt in uno plano. 
E, 2. 11+ 
Nam per tertiam jundz conſtituunt triangulum, quod ex ſua 
def. eſt unum planum. 
3. '-ommunis planorum ſeftio E F eſt linea rea, 
;Vid. 2 Fig. E 3- 18. 
Nam ſr per ſeftionis punfla E oF F aliz dicantur ducj 
retz E OF, EqF, clauderent hx ſpatium ; contra 1, 2, 


TIT HEOR. &s. 


of 


| Perpendicularis BD ad duas plani refas ſe mu- | 


1 Fig. 3, tu" ſecantes, BF, BC eft ipfi plamo RS perpen- : 


if 


aicularis, 


S1 | 


RIES 2: Ree ed er, CODES Cond 


Liber \ # II9 


Si non D B, ſed alia DE dicatur plano perpendicu- 
laris, tunc per E duc BE & FC facientes ang. BEF 
ret, Item DF & DC. Propter ang. BEF, F BD, 
ex conſtr, aut hyp. re&os, Erunt per cor. 37. 3. 


BF, =FE, +BE,. he, DE, = FET-þ D E4-4- 
BD! = DE, BE? 2BE,: Ideoeſt DFI>F E, 
D Fa—=B F, + BD, —+DE,; Erg. ang. DEF 
non eſt ret. ( alias, per cor. 
37+ 3. efſer DF,—= FEq + DE, contra jam probatum ) 
Erg. per 1def. DE non eſt perpendicularis plano, contra. 
ſuppoſe 
SME OK 


. Steademrefa AR ad idem punftum A tribus 
Fig. 44 reftis BA, CA, FA perpendicularis fuerit ; 
Erunt he tres in uno plans. : 

Si fieri poteſt . eſto earum una B A in alio plano R O, 
quod ſecer planum relitquarum per rectam AO. Quoniam ex 
hyp. eft AR recta ad CA & F A, Eric per przc. plano L q 
recta : Erg. per 1 def, eſtang. R HO rect. ſed exhyp. 
eſt RAB rect, Erg. eſt RAOZRAB, rocum parti 
Q. E. A. 


E. 5. II, 


THEOR. 3+ E. 77 IIs 


Refa CO ſecans plam relas EE, EE, in 
eodem exiſtit. 

Nam fi planum aliquod ſecet planum EE, EE, in 0 
& C; tunc communis ſectio ( utpote linea recta per 3 
ax. ) coincider cum CO, 


THEOR. 4. 


Refa AB, CD cidem plans E F perpendi- 
culares , inter ſe ſunt parallelz. 


Juncta BD, fac in plano FE lineam DG perp- 
BD & =AB, &duc AD, AG, BG. Sunt BD & 
DG=BD & AB, &ang. BDG=ABD, ideo per 
H 4 IO,3s, 


Fig. 1, 


E.-6:1T. 


Fig. 5%» 


120 Elementorum Geometricornum, 


10.3 BG—=AD; igitur triang. ABG & GDA ſunt || E! 
fib! muruo z#quilatera, ac proinde ang. ABG=ADG:|f| Pi 
ſed per 1 def. huj. eſt ABG ret. ideo eſt ADG rea, Þ 
Sed ex conſtr, &F 1 def. huj. func BGD & CDG re&, 
Erg. GD eſt perp. ad CD, AD, BD; ideoque per 2. 
buj. h# ſunt in uno plano: ſed etiam A B per 2 ax. huj. Þ 
eſt in uno plano cum AD & BD; Erg. CD&% AB 
ſunt in uno plano ; ſed ex hyp. eſt ang. A BD=CDB,FÞÞ a, 
Erg. per 9.2. eſt AB|[| CD, Q.E.D. 


THEDTOR. 5 F, 134 IT, | 


: Linex ab eodem punfo duftz AD, CD, vel q Fj 
Fig. 5» AB, AD nequeunt ambx eſſe eidem plano per- Þ 
pendiculares, 4 


Alias per przc. effent parallelz , contr. def. parall. 


THEOR. 6, E, 6. IT. 


Fig. 5 S? parallelarum una A B ſit plamo E F perpendi- 
cularis ; Eidem erit & altera C D. 5 
Per 3. huj. eſt CD in plano retarum A B, BD; & F 
fi dicatur alia DK efle perp. EF, eric per 4. huj, DK Þ E 
Il AB, &fic in plano retz AB, in quo per 3. haz. ſunt Þ 
etiam AB, CD, BD; ſed per 1 def. huyz. eſt KDB 
ret, & etiam ang, C DB, per 8. 2. Erg. ang. K DB — 
CDB, totum parti. Q. E. A. 


PROBL. x, A pundo ſublimi C ducere perpendicularem 
Fig. 6, C G& ad planum AB. E. 11. IL. 


In plano A B duc quamvis DF, ad quam ex C per- 
pend. ducito CE : ad eandem per E in plano duc 
perp. AEM; tumad AM ex C demitte perp. CG, 
hzc erit quzſita, Per G fiat HG [| DE. | 

Ex conſtr. eſt D E perp. ad CE & EM, Erg. etiam 
ad planum C EM, per 1. h4j. adeoque per 6. huj. eſt HG 
perp.ad CEM; Erg. per 1 def. huj. eſt HG perp. CG, 
ſeu CG perp. HG; ſed ex conſtr, eſt etzam CG mu 


Ie Pate BE EINE I : 
Dr I Ne 3 oy 2-40 ets as REIN 
_ Yn 


: Þ PROBL. 2, 


| 
z, Pi 


. : perp. CD , ductique DB, fiat AB |] CD, Pater per 
* Þ 6. huj. A B efle quzſir. 


Liber, V. 


I2qI 
EM; Erg. per 1. huj. eſt CG perp. plano AB. Q.E.F., 


In dato plam punfio B perpendicularem 
erigere. E. 12. II. 


A quovis punto ſaublimi C ad planum EF demitte 


Fig. 5. 


: Urrumque hoc problema ope normz ſeu gnomonis pun- 
2 to dato applicatz perficitur mechanice , vel accuratius 
 ope duarum , ut patet EX I. huj. 


T HE OK 7. 


Rex CF, AD eidem rex BE parallelz , 
licet in diverſis planis, ſunt inter ſe parallelz. 


; E, 9417. 
© Fig. 7. 
| Retz FE&ED normaliter Jjungant daras lineas; erit 


1 per 1. huj. BE perp. plano FE D; ideoque per 6. huj. 
4 etiam CF & AD. Erg, per 4. byj. CF || A D. QED. 


TE FHEOR, © E, YO;.2k 


$1 duzx rex AC, BC faint parallels duabus 
redis DE, E F, licet non in eodem plans ; #quales 
angulos C, F comprehendent. 
! Fiant CA&CB—=EFD & FE, ducanturque reli- 
7} quz linez. Cum fir AC [| & =F D, erit per 11. 2. AD 
+ [| &= CF: ſimiliter BE, CF; Erg. etiam per prZc. 
{7 AD|] &=BE, ideoque per 11, 2. A B= DE. Cum 
igitur triang, BAC, E DF, fint fibi mutud zquilatera , 
erit, per 11, 3. C=F. Q.E, D. 


" ro 
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LE YL 


De Planis quoad fitum inter ſe com- 
paratis, & angulo ſolido. 


Definitiones, 


I, —_— CG plano AB dicitur perpendiculare , 
cum re&z in uno plano dutzx RK H perpendiculares 


communi planorum ſe&iont1 CD, alteri plano AB ſunt. Þ 


perpendiculares. Fig. 8. 
2. Planum RD ad planum AB inclinatur , cum an- 


gulus eſt acurus A CR quem comprehendunt duz linez | 
In utroque plano dutz & perpendiculares communi ſeQi- Þ. 


on! : & ang, ACR eſt inclinatio. Fig. & 
3. Planum ad planum fimiliter inclinari dicitur , cum 
angul! inclinationum ſunt zquales. 


4. Parallela plana ſunt, quz in omnem partem pro- 


duQa zquidiſtant ubique. 


s. Angulus ſolidus re&ilineus eſt qui pluribus contine- F 
tur quam duobus angulis plants BAC, CAD, BADF 
non in eodem exiſtentibus plano , ſed 1dem punctum an- | 


gulare' habentibus, 


THEOR. Is F.14.1IT, | 
Fig. 9, Ita plana CD, FE ſunt parallela , quibus | 


eadem rea AB eſt perpendicularis. 


o o \ - - - q 
Sj dicantur concurrere, a3 communis ſe&ionts puncto 


quovis O duc duas reftas O A, O B; unde in triang. 


OAB quo ang. A & B ſunt re&i ex hyp. & 1 det. 5, : 


quod contr, 2. 3. 


THEOR,| 


D da 


mY jj Iw_ 


Are, 
ares 


ſunc 


, & 


, 


| an- 
INeX 


eQi- Þ 


Jo 8, 
cum 


pro- þ 
ine- | 
ADt| 
1 an- | 


II, 


bus | 


nao 
ng. 


f, gz : 


Rf 


: F 19. Os 


| NAj|CG, RB||IE, BM 


' COR, 
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THEOR-. 2. E, I5,11, 


Si duz refiz ſe mutuo tangentes C G, GD dua- 
bus alijs TE, E H fint parallelz ; Etiam plans 
per ipſas dufta erunt parallela E F || CD. 

A quovis plani punto A duc AB perp. EF, fiatque 
1 ER, AL || GB: 
unde per 95. eſt RB|] NA, & BM [] AL. Cum 
igitur per 1 def. 5, fir A B perp. BM & BR, erit etjiam 


| per 8. 2, AB perp. AL & AN: Erg. AB ( quz ex 
\ conſtr, eſt perp. ad EF) eſt perp. ad CD per x. &. 


Erg. per 1. byj. EF [| CD. Q.E.D. 


Hinc, Reftam AB plans E F perpendicularem, 
eſſe etiam plano parallelo CD perpendicularem. 


THEOR, 3. E, 16, 1Ts 


Planum NABR ſecans plana parallela CD, 
EF, in js facit ſeftiones parallelas NA, R B. 


Nam alicubi convenirent, ut in O, (cum fint in eodem 
plano fecante ) fi dicantur non efle parallelz : quare cum 
per I 4X. 5. totz ANO, BRO, fint in planis E D, 
EB F produttis, etiam h#c plana convenirent , contr. 4 
dejs huje Q. E. A. 


THEOR, & 


Parallela plana reftas AB, CD proportiona- 
liter ſecant. 

In planis EF, TK, fint ſetiones AC, BD: duc 
A D occurrentem plano G H in N, & junge NL, NM. 
Plana triangulorum A CD, ABD faciunt ſectiones A C, 
NM, & BD, LN per prxc. parallelas : Erg. per 18, 3+ 
AL ; LB:; AN:ND;::CM;MDB, QCED 


THEGE 


Fig. 9. 


E., 170'1T, 
Fig. 10» 


Elementorum Geometricorum. 


THEOR. 5. E. 18. x1. 


Si recta FE fit plano AB perpendicularis ; | 
Fig. 8 Omnia per ipſam plana G C erunt eidem perpendi- 


cularia. 


Per FE duc planum quodvis GC faciens communem 
ſectionem CD, e cujus puncto quovis H in plano CG 
duc HK |] FE: unde pers. s. erit HK perp. AB; 
Erg. per 1 def. 6, eſt planum GC perp. AB, Q. E.D., 


pi 5 T8 E. 19-28. 


S1 duo plana AB, CD ſe invicem ſecantia 
Fig. 11. fint uni plans G H perpendicularia ; Eorum com- 
munis ſectio E F erit eidem perpendicularis. 


Perpendicularis ſectioni L B ducta ex F in plano 
A B, eſt perp. plano GH per 1. 5. Et fimiliter quz ex 
F in plano. CD ducitur perp. ſectioni I D; ſed per 5. 5. 
unica ex F quci poteſt perp. plano G H ; Erg. perp. 
plano GH erxcitata in F exiſtit in utroque plano A B, 
CD, ac proinde eſt utriuſque ſectio communis FE, 


Q. E. D. 
_ THEOR. 7. E. 20. iT. 


Trim aneuloyum BAD, DAC, BAC.an- 
Fig. 12. gulum ſolidum 4 componentium duo quilibet- ſunt 
tertio B A C mapyores. 

E maximo B AC aufer BAE— BAD, &fac AD 
— AE, ducanturque BD, B(, CD. Quoniam eſt la- 
tus AB commune, & AD=AE, & ang. BAE= 
BAD, erit per 10. 3, BE=BD; fedeſt BD DC 
>BC : Erg. zqualibus B E, BD, utrinque ablartis, re- 
ſtabii DC >EC. Cum igitur ex conſtr, fit AD — 
AE, AC commune, & DC SEQ, erit per 2 part, 
11. 3. ang. CAD SE AC. Erg, ang, CAD+BAD 
SBAC Qian 

, , THEOR, 


| Fig. 12, 


{ ſubrendant angulos planos angulum folidum 
: nentes 3,quo fact) conſtituitur pyramis, wid. 4. def. ſeq. 
| cyjus baſis eſt triangulum vel polygonum quodvis BCD, 
" vertex A, totque cincta triangulis , quot plani anguli 
- componunt ſolidam A. Jam vero quia per przc. 1n ſo- 
| lido ad bafin angulo B ſunr plani ang- ABD+ ABC 
| >DBC terrtto, & ſic de cr. 
| triangulorum anguli ad baſin fimul ſumpti omnibus fimul 
- planis angulis baſecs DBC, BCD, CD B, majoresz 
| ſed per 3. 3. anguli baſecs una cum quatuor rectls faciune 
: bis rot rectos quot ſunt latera z & 1zdem una cum an- 
| gulis planis ſolidum angulum A continentibus facjunr bis 
| tot rectos quot ſunt baſeos latera : Erg. quaruor rect! ſunt 
| majores omnibus fimul angulis planis folidum angulum 
| A conſtituentibus, Q. E. D. 


Libet VI 
T HEOK 6% 


Omnes ſimul anzuli plani angulum ſolidum A con- 
Ntituentes ſunt quatuor rectis mindress 


Rect? BC, CD, CB, inuno plano exiſtentes 
A compo- 
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Bo Tu 22 


Frunt omnes dictorum 


SCHOL. 


Hinc pater corpora regularia ( vid. s. d: 7. ) contineri 


: tantum poſſe vel ſub 4, 8 aut 20 trigonis, vel 6 quadraris, 
| vel 12 pentagonis 3 ac proinde 5 tantum efſe numero 3 
| quod fic oftendirur. 

' Tres anguli hexagonici non componunt angulum ſoli- 
| dum ; utpote 4 rectos faciunt, ( unus enim per 3. 3- con- 


| tinet - ang. recti ) Nedum tres anguli cujuſvis polyont 
| hexagono majoris , ut hepragont &c. Reſtant igirur trigo- 
{ num , quadratum & pentagonum. | 


Sic ex 3 angulis trigonicis fir ſolidus angulus tetraedri: 


Eutpore tantum 2 rectos ſimul facientivus. Ex quatuor, 
3 . : 8 » : 

| angulus Octaedri ; quippe tantum 7 rect. facientibus, 
h . . - 10 

"Ex quinque , angulus icnſaedri : utpote tantum -- rect, 


facientibus . 
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facientibus e ſex vero nullus, tot enim fimul faciunt 
—_ ſeu 4 rect, 


Ex tribus —_— fir ang, hexacdri » quippe 3 re- 
ctos facientibus; Ex 4 vero nullus, utpate 4 rectos 
continent!bus. | 

E tri "us dengue pentagonicis fir ang.. dodecaedri ; þ 


quippe =; 22, ſeu 3 - 2 rectos continentibus; ex quatuor vero 
nullus ; urpore 4 rectos facientibus, 


® 


aciunt Þ 


3 re- | 
rectos |- 


edr1; 
r vero 


(127) 


L Th YI 
De Solidis Rectilineis, 


Defumnitiones, 


| =” eſt ſolidum duo adverſa plana habens paral- 


lela ſimilia & zqualia , reliqua vero parallelo- 


gramma. Fig. 7e 


2. Si hujus plana fint numero ſex , quorum bina oppo- 


' fira ſemper ſunt parallela ; dicitur Parallelipipedum. 


Fig. 13» 

3. Erfi omnia parallelipipedi plana fint quadrata di- 
citur Cubus, Ur alea. 

4- Pyramis vocatur , quod continetur ſub triangulis 


: eidem plano CDB infiſtentibus & communem vertt- 
cem habentibus, Fig. 12, 


Pyramis eft omnium ſolidarum ſimpliciſſima , fi trian- 
gularem habeat baſin, In eam reſolui poſſunt reliqua ſolt= 
da rectilinea. 

5+ Quinque corpora vulgo Regularia ſunt Hexaedrum 


' ſeu Cubus, Tetraedrum ſub 4 triangulis zquilateris & 


zqualibus contentum. Octaedrum , ſub 8. Icoſaedrum, 
ſub 20. dodecaedrum, ſub. 12 ordinatis pentagonts 
X#qualibus, 


THEOK. KL E. 24. ITo 


Fig. 13. Parallelipipedi oppoſita plana BD, F H ſunt 
parallelogramma ſimilia of zqualia. 


Planum AF ſecans plana BD, FH, facit fer 3 5 
| 


| AB|[| FE: Er ſecans plana AH, BE, facit A 
| BF; ideo BE eft pgr & fic de cxt. Cum ipitur fir 
t AB || FE, & BC=FG; erit per 8.5. ang ABC= 
| E FG: propterquod, & ABZEF, BC= FG6, ideo- 


que 


12$ Elementorim Geometricorun 


ideoque AB: BC:: EF: FG, erunt per 28. 3-05 i 
part. 10. 3. triang. ABC, FEG, zqualia & fimilia, 
ac proinde ipla pgr. BD, F H. & ſic de c#t. Q.E, D, 


THESE 2. E246 00: 


S1 parallelipipedum , aut priſma , ſecetur plans 
Fig. 14. planis oppoſitis parallelo D C ; Erit ut baſis ad ba- 
ſin, ita ſolidum ad ſolidum. BC: CF::GE:AG, 


Nam baſe BC in quotcunque aliquotas diviſa per 
lineas II, & .per has lineas dudtis planis plano D C par- 
allelis, fient tot #qualia ſolida quot pgra IC ; ( utpote 
rotidem Zqualibus & fimilibus planis contenta ) Erg. 
quoties I C auferr! poteſta CF, toties ſolidum ſuper 
IC i folido AG auferri poteſt. TIgitur per 13. 1. eſt 
BC:CF::EG:AG, Q.E. D. 


THEWR 4. E. 28. Ir. 


Planum per adverſa parallelipipedi plana dia- 
Fig. 14, rmetraliter tranſiens , idem ſecat in duo priſmata 
Xqualia, AGF, AGD. 

Per 14 def. 1. Sunt AE & CG || BF; ideo per 7. 
s, eſt AE || CG; ſed has jungunt AC & EG; jdeo- 
que per 11.2. eſt AC=&|| EG Erg. eſt AG pgr. 
Inſuper #qualia BD & FH fer 9. 3 biſecantur per 
AC & EG; igitur inde fiunt duo priſmata AGF & 
A G D contenta zqualibus fimilibuſque triangulis & par- 
allelogrammis, urpote oppoiitis. Erg, ſunr zqualia. Q.E.D, 


THEOK. - 4 E. 29. & 30.1It. 


Fig. I 5, Patrallelipipeda #que alta ſuper eadem baſe, ſunt 
inter ſe xqualia, Idem de priſmatibus. 


T1. Caf. In pdis DG; & EL, re&z communi! baſi EG 
inſiſtentes incidant in eaſdem plani oppofiti lineas D K 
& FI. Nam fi ex zqualibus priſmatis A - "7; 


G& i 
11a, 
. D, 
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1 CGREL auferatur commune priſma P CINBM, & ad- 
} darur utrinque folidum PG EA, erit per 3: ax. 1. ppd. 
IDG —EL. Q. E: D. tg. 16. 
* 2. Caf. In Ppdis GD & DR, retz communi baſi B D 
inſiſtentes incidanr in diverſas plani oppcfiti paralleli line- 
© as 3 VIZ. Infiſtentes ppdi G D cadantin GF & HE, 
" ppdi vero DK in KL & I M. Cum ex hyp. fint GE 
4& K M in eodem plano, producantur LM & RI uſque 
ad 
I qu 


Sit Pat AE 


Ween 


4; 


+: 


430% 


| P & O; Item GF & HE ad N & ©, ducantur- 
que Bq & CN, Item AP & DO Unde per I part. 
Z ppd. BO-= DG, ( utpote in utroque linex communi 
” bai infiſtentes cad:.nt in eaſdem lineas GN & HO) ut 
, & ppd. BO—= DR, ( utpore in vrroque linez communi 
| baſt infiſtentes cadunt in LO & KP) Erg. eſt ppd, 
'DG=—=DR. Q. E. D. 

| Quod in hac & ſequentibus dicitur de priſmaris , pa- 
/ tet ex 3, huj. Nam priſma trigonum eſt dimidium ſui 


” ppdi; & polygonum in trigona refolv1 poteſt. Vid. Fig. 17. 


SCH OL. 


: Cum quodvis priſma reftum producatur ex duftu baſis in al- 
| titudinem ; huic autem #quetur quoduis obliquum ſuper eadem 
baſe conſtitutum : patet cujuſcungue priſmatis dimenſio ex hoc 


" Theor. | 
| THEGORS $6 EF, 334 


. 

X 
Y 
Fu 
% 


; Parallelipipeda xque alta ſuper xqualibus baſibus 
- Fig. 18, EG, AO, ſunt inter ſe aqualia, Tdem de Pri(- 
5 matis. 

1. De ppdis retis. Ad FG preduQam fiat pgr. GK 
| Zquale ac fſimile AO: perfectoque per. GP, rectz 
PM, RG, occurrant KH inQ & L. Jam vero intel- 
| ligantur ſuper GK, Gq, GP, conſtitui ppda recta 
| quorum altitudo fir S, Erit per 2.7, EG: GP:: E GS: 
GPS; & EG (= AO=GK=6Gq) : GP::GQS: 
GPS; unde EGS: GPS:: GQS:GPS, arque fic 
TEGS<=GQS. lhe. perq 7g. GRS'yvel AOS, Nam 
: J | in 
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ideoque AB: BC:: EF: FG, erunt per 28. 3« (9 
part. 10. 3. triang. ABC, FEG, zqualia & fimily 
ac proinde ipla pgr. BD, F H. & fic de c#t. Q.E, 


THEOR. 2. E, 25,11 


$1 parallelipipedum , aut priſma , ſecetur pli 

Fig. 14+ planis oppoſitis parallelo D C ; Erit ut baſis ad 

ſin, ita ſolidum ad ſolidum, BC: CF::GE:A 

Nam baſe BC in quotcunque aliquotas diviſa * 

lineas II, & -per has lineas ductis planis plano D C | 

allelis, fient tot Zqualia ſolida quor pgra IC; ( utp 

rotidem #qualibus & fimilibus planis contenta ) E 

quoties I C auferri poteſta CF, toties ſolidum ſu} 
IC I ſolido AG auferri poteſt. Igitur per 13. I. 

BC:CF:: EG:AG., Q.E. D. 


THEOR. 3. E. 28.1 


Planum per adverſa parallelipipedi plana di 
Fig. 14. metraliter tranſiens , idem ſecat in duo priſma 
Xqualia, AGF, AGD. 

Per 14 def. 1. Sunt AE & CG || BF, 1deo per 
s. eſt AE |] CG; ſed has jungunr AC & EG; ide 
que per 11.2. eſt AC=&|| EG Erg. eſt AG pg 
Inſuper #qualia BD & FH per 9. 3. biſecantur p\ 
AC & EG; igitur inde fiunt duo priſmata AGF 
A G D contenta zqualibus ſimilibuſque triangulis & pal 
allelogrammis, urpote oppoſitis, Erg, ſunt #qualia. Q.E.L 


THEORK. 4. E. 29, & 30.1t 


Fig. 15. Parallelipipeda que alta ſuper eadem baſe, ſun 
inter ſe xqualia, Idem de priſmatibus. 


x. Caſ. In pdis DG; & EL, re&z communi bafi EC 
inſiſtentes incidant in eaſdem plani oppofiti lineas D h 
&: FI. Nam fi ex zqualibus priſmatis A ry 

G 


' I30 Elementorum Geometricorum, 
, In ppdis GRS & GQS, fi ponatur GL pro altir, ej 
| rectang, G MS baſis communis, 


2. Pla EGS & AOS (int obliqua. Super EG t 
AO fiant ppda recta in altir. S : hxc per r part, ſur 
| #qualia inter ſe; ſed per przc. ſunt #qualia —_ 
| Ergo etiam obliqua #quantur inter ſe. Q. E. D ; 


TFHREDR, - 6, E, 32.11þ 


Parallelipipeda xque alta, ſunt inter ſe ut baſe 


| Fig. 19, Et que #quales habent baſes , ſunt ut altitudine| 
Idem de Priſmatis. | 
| Baſes ſint GO & A. ſuper CO fac per. OE = þ 
| hzc 1gitur partes erunt unius ppdi BER, Erg. per 2. it 
; eſt ppd. OER:BCK:: OE vel A:BC; ſed 7: 
| prac. eſt OER— AK, Erg, AK: BCK: A: B Oo 


Super BC, OE, intelligantur erigi ppda in altir, k 
| Q. Bk. D, & 
THEOR, 7» E, 54+ rigs 


| Si parallelipipeda fint #qualia ( B M=C K; 
| | Fig, 20, Tunc reciprocant baſes oF altitudines, ( AM: EF k: {+ 
CF: AB) Et contra, Idem de prijmatis. ! 
| $1 ppda fin recta, fic dem. S1 fir AB= CF, pate} 
| Sinon, fat FE=BA, & EL {|FK, Erir per pra 
| AM: EK : -BM(=CK): EK, h.e. per 2. 7. CG) 
| EG, h.e. per28-3. CF: FE—AB. Q_B. D. 
| Patet conv. Nam fi dicatur AM:FK::CF:8S, ( | 
| jam Prob. ) fol. CK=AMS,; ſed ex hyp. CK—=B ; 
Erg. BM — AMS. QE A. {a 
| Urrumque patet in obliquis ; Nam recta ſuper obliquoruny 
. baſes conſtructa , 1{demque Zque alta , ac proinde "y 
| | a_— ita ſe habent, ut jam Prob. 


THEOR. 8. 


' Similium parallelipipediruam BM, CK rati 
| Fig. 20, componitur ex rationibus baſium (5 "altitudinu 
| (AM:FK, & AB: FC) Ldem de priſmatis 


# # j 
Flat 
4 7 3 . 
z - 
T , 
4 s 
FP Pp, . 


altit. ex 


EG! 
part, ſun 
obliquisf 
D 5 


. £ 


J2.I1þ 


e ut baſe ; 
Ititudine; 


Juorunz 
nde I»s 


4 rat! 
idinu 

ſmatis 
Flat 


Liber VII, I}I 

Fiat FE =AB, Item NM. GK. X =; unde per 
35. 3- AM:FRK:: NM:X, Erfiat BA (=EF): 
FC::X:Z; Erg. Zqualibus rationibus per zquales ra- 
tiones multiplicaris, rationes inde compoſitz per cor. 21. I. 
erunt Zquales , ſcil. rat. AM: FRXAB:FC=NM: 
XxX:2, h,e. per 22.1. NM: Z; ſed pers, 7. eſt ppd. 
BM:ER::AM:FK, h,e, ut jamprob. NM: X, Ec 
ppd. ER: CK::EF:(;F, vel, ut ſupra, X: Z; Ergg 
ex £qu2 , eſt ppd. BM:CK=NM:Z, he. ut jam 
prob, AM:FKx AB: FC, Q E.D, 


THEOR, 9 F, 33+ ITo 


Similium parallelipipedarum ratio eſt triplicata 
Fig. 20, rationis laterum homologorum. ( pdum BM: E K 
—=NM: GK ter ) Idem de Priſmatis. 

Per 33. 3. eſt per, AM:FK-—=ATI:OFbis, gy per 
def. 3, AB: EF=AI: FO; (ſupponatur AB>EF 
ideoque AM: FRE=AB: EF bis; ſed per prac. eſt 
ppd. BM: EK=AM:FRxAB:EF; Erg. eſt ppd-. 
BM:EK=—=AB:EFrere Q.E.D. 


ys 3 H 9 O FR. TO. EF. 36,  $ $f 


Parallelipipedim D H ex tribus proportionali- 

Fig. 21, bus EF, EG, ED fatum, xquatur parallelipi- 

pedo #quilatery I N (ſub media EG wel L X fed 
#quiangulo priori, Tdem de Priſmatibus, 


Ex byp. & conſtr. recriproceeſt EF:LX::IX:DE; 
ideo per 30. 3. eft baſ, D F =1I L. Inſuper, fi ang. fol. E 
& X intra ſe invicem ponancur ( propter #quales angulos 
planos quibus continentur ) congruent; & ob EG= - 
X M, coincident M &G, atque fic ſunt DH & IN 
zque alta : ſed ( ut jam ) eſt DF=IL. Erg. per 5. 7. 
et DH=IN. QED. 


SCHOL. Z#ic Nor. Ex tribus lineis quomodocunque inter 
ſe ductis , ejuſdem magnitudinis ſolida gignts 

ABC. CAB. BCA, | 

I 2 In 


%. 


132 Elementorum Geometricorum 


In his ſolidis duz prime lirerx defignant bafin , ter- 
ria alrirvdinem- Comparemus primum cum ſecundo. Per 
25. 3, eſt bal. AB:CA::B:C; h.e. reciproce ut alt, 
B ad alt. C. Erg. per5.7, ſt ABC= CA B. Similiter 
oſtendirur primum tertio, & tertium ſecundo efle zqualia, 


THEOR, TIT, E, J7 + IT, 


Parallelipipeds fimilia ſimiliterque deſcripta ſu- 
per quatuor lineas proportionales, ſunt proportionalia. 
Et contra. Idem de Priſmatibus, 


Nam per 9, 1. ppdorum rationes ſunt triplicatz rationum 
inter lineas; ideoque per cor. 21. 1- ſunt Xquales inter 
ſe : Er f1 fint #quales inter fe , tunc rationes inter lineas 
ſunt #quales, 


THEDR, 12. E.40« IT. 


Si baſis parallelogramma priſmatis trigoni dupla 
Fuerit baſeos triangularis in priſmate trigona #que 
alto ; Priſmata erunt xqualia. 


Nam f! perficiantur parallelipipeda , o> baftum zqualt- 
ratem , ut & altitudinum , erunt per 5.7. h#c #qualia 3 
ideoque & ipſa priſmata , urpote per 3. 7. iſtorum dimidia. 


A ” SIE Tacq, 


Si: dux pyramides trigonz (ecentur planis ad baſes 

Fig. 22, parallelis , quz dividant latera (inEtGy Z ) pro- 

portionaliter 5 Erunt interſetiones inter ſe ut baſes, 
(OSE:RXZ::ABC: IVNO.) 

Ex hyp. a pyramidis planis ſecantur parallela plana 
OSE, ABC, unde per 3.6, eſt SE|| BC, OS|[] 
AB,OE|]AC; ideo per 3. s. ang, OSE=ABC, 
SOE—BAC, OES—=ACB: quare per 26. 3. ſeQi- 
ones triangulares OSE, A BC ſunt fimiles, Similiter 
ſetiones RXZ, IVQ ſunt fimiles. Erg, per 33. 3. 
rtriang, ABC: OSEZBC:SE bis; &triang. oh - 
| R 


1 S Fa? $EBCS: Ren oy 
, , 2 A A; Dae 2 
» « RI , 
bee SG AS 5 az. of 


IF OTE GURUS»; waits =o 
4x; Kt ** to PI bed 4 


Liber WEEK 133 | 


XZ=VQ: XZ bs. aqui et BC:SERFTRY 
Z, ( eſt enim per 26: 3 BC;SE:: CF: BF, 


>! 3 


- ni 2; x Nb ERR 
4 s _—OOR YT SEASY 
. > WR: nd Sd be xs oy +8 00 FAST A 
Skies DS kad BY. 0 


.::QL:ZL, b.e. exhyp.::VQ:XZ ) ideoque 
C:SEbis —=VQ: XZ bis; ſed ( ut ftatim Pr1b. ) 


ex by 

BC:8S 

BC:SE bis =A BC: OSE, 1deoque ABC:OSE 
V 

| ON 


Cc 
c 


8 


13S 


Q: XZ bis, be jo 3%% DL EEG 


* 0 


LEM 2x Tacq. 


Fig. 23. Priſmata pyramidi trigonz in infinitum inſcripta, 


4 in eam deſinunt, 


Pyramis ſecetur planis bafi parallelis & latus A F in par- 
res #quales dividentibus , e1que intelligantor 1n{cripra & 
circumſcripta efſe priſmata trigona ME BA, CIBA, 
&c, Excet{us circumſcriprorum ſupra 1nſcripta ſunt folt- 
da 1M, X K, HG, quz fimul ſumpra zquantur priſmar1 
CIBA; Atqui A F per continuam bipartitionem diviſi, 
ac proinde priſmatum numero in infinitum multiplicato , 

| AB fiet quavis linei afſignabili minor, per Lem, 13, 1. & 


I priſma CIB A quovis ſolido dato minus, ( quod pater 
' EX2.7.) Erg. priſlmarum circumſcriprorum ( multoque 


magis ipfius pyramidis Z CAF ) excefſus ſupra inſcripra 
fier quovis dato minus ; Erg. per 9 def. 4. infſcripta in 


| pyramidem deſinunt. Q. E. D. 


THEOK E; 5. 24 


Pyramides trigonz 2que altz, ſunt inter ſe ut baſes, 


\ Urrique pyramidi inſcripta efſe 1ntell;igantur quotcun- 


; que priſmata trigona 2que multa & zque alta: Per 1 lem, 


pater , horum baſes efſe inter ſe, ur ipſarum pyramidum 
baſes; urpore 1js parallelas : Er per 6. 7. fingula priſmata 
unius pyramidis ſunt ad fingula alterius-, ut 1ſtorum baſes 
ad horum baſes, he. ( ut dium ) ut baſis unius pyrami- 
dis ad baſin alterius: Ergo per 8. 1. ut omnia fimul priſ- 
mata unius ad omnia ſimul alrerius,ita bafis unius pyrami- 
2} dis ad baſin alterius ; Quare cum ea per 2. lem. definanr 
4 inipſfas pyramides , etiam jpſz per 3. l. 3o. 4. erunt inter 
ſe utbaſes, Q. ED. I3 Theor, 


IEG aint, = opp C7 
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THEOR. 14. E. 7.12, 


Fig. 24: Pyramis eſt tertia pars priſmatis (ABC DFE) 
z eandem baſin oy altitudinem habentis. 

rt. De pyr. trigona , Ducantur pgrorum diametri A C, 
CF, FD. Per. 3. eſt trﬀiang. ACB=ACD, Erg, 
per przc, #que altrx pyr. ACBF, AC DF zquantur, 
Eodem modo eſt pyr. DFEC—=DFAC eidem cum 
ACDE; Erg. tres pyr. A CBE, ACDF, DFEC, 
in quas. diviſum eſt priſma, ſunt quales ; ſed pyramis 
quzcunque trigona eandem ABF bafin & altitudinem ha- 
bers cum pyramide A BCF ( conſequenter cum priſm, 
ABCDFEſuABFDCE codem Jeſt zqualis per przc. 


eidem AB FC; ideoque eſt tertia pars priſmatis. Q. E.D. | 


2. Pater de pyr, polyg. ( vid. 19 Fig. )quz v. g. baſin 


habeat BE &alt, BH; Nam hzc 1n tres pyramides tri- | 


gonas , ſicut ipſum priſma polygonum 1n totidem priſmata 
trigona, reſolvi poteſt., ſed Þgr 1 part. ſmgulz pyramides 
trigonz ſunt tertiz partes ſingulorum priſmatum polygo- 
norum ; proinde pyramis polygona priſmatis ſul. Q. E, D, 


SCHOL. 


Hinc elicitur pyramidis dimenſio, quantitatem baſis 
per trientem altitudinis multiplicand). 

Item quatuor ex corporibus regularibus ; Nam Tetrae- 
drum eſt pyramis ordinara, Oftaedrum conilatur ex dua- 
bus pyramidibus fimilibus & zqualibus baſin quadratam 
habentibus communem , & quarum altitudo eſt dimidia 


diſtantia duorum quorumv1s angulorum oppoſitorum. Do- þ* 
decaedrum conflatur ex 12 pyramidibus pentagonis fimi-| * 


I1bus & #qualibus centrum ſolidi pro communi vertice ha- 


bentibus , & quarum alticudo eſt dimidia diſtantia duorum | : 


quorumvis dodecaedri planorum oppoſitorum, Icofaedrum! * 


ex 20 trigonis pyramidibus f{tmilibus & #qualibus, quarum| 
vertex & altitudo ſunt ut in dodecaedro, Quod ad hexae- ; 


T HE OR. | 


drum , eſt parallelipipedum ordinarum, 


ences 


, I'2o 
FE) 


AC, 

Erg. 
Nture 

cum 
'EC, 
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m ha- 
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Liber VII, 
T HE Cx I 9s F,6;: #6 


f bd % = 
Pyramides quZcunque que altz, ſunt inter ſe ut 
bajes. Et quz Zquales habent baſes, ſunt ut alti- 
tudines. 


TT HHEOR, 6 


Fquales pyramides reciprocant baſes oF altitudi« 
nes, Ete contra, 


THEOR;: x% E812, 


Simlium pyramidum ratio componitur ex rationi- 
bus baſuum (ty altitudinum, Item, eſt triplicata rati* 
onts laterum homologorum, 


Hzc tria patent, cum per 14. huj. pyramides fint tertiz 
partes ſuorum priſinatum , quibus ( per 6. 7. 8. Q 9g. huj.) 
conveniunrt quz in his affirmantur de pyramidibus, 
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23 VII 
De Solidis Circularibus, 


Definitiones, 


oy a ſublimi punto A reta AC circumferentiam 
circuli decurrat, Conum deſcribet. Illa re&a dicitur 
Con! larus : Circulus ille, Baſis. Et rega A Q a vertice ad 
hujus centrum, Cont axis, Hic eſt baſi perpendicularis, vel 
non ; unde conus vocatur recus vel obliquus. Similiter 
Cylindrus, Fig. I, 

2., S1 circa duos circulos parallelos moveatur refta AB 
rectz centra circulorum connettenti OI ſemper parallela; 
Cy!1ndrum deſcriber, Prior rea dicitur Cylindri latus: al- 
tera, AXIs, * 

3 Cont, item cylindr! , dicuntur . fimiles 3 quorum 
axes ſunt baſium diametris proportionales , zqualiterque 
inclinat!. 

4. Sphzra eſt ſoljidum unica ſuperficie contentum , ad 
quam omnes rectz ductz ab uno puncto interno (_ Cen- 
trum dicto) ſunt zquales. Concipitur product per circum- 
volutionem ſemicirculi circa diametrum quieſcentem , 
quz veccatur Sphzrz aXk1s, | 


LE Md. 


Pyramides & priſmata , quz conis 

Fig. 3I. Lib. 4. cylindris in infinitum inſcribuntur , in conos 
do cylindros deſinunt. ESE 

Sj coni & cylindri bafibus polygona fine fine inſcriban- 

rar, hec tandem per 2. Lem. 30. 4. In eas definent. Item 

priſma ſuper F EH G eſt dimidium priſmatis ſuper AG, 

per 6.7, quod ii auferatur a cylindro ſuper circulum F #, 


relinquerur minus quam dimidium , ſcil, #quec _ 
ida 


Tacq. 


ntiam 


Icitur 
ce ad 
s, vel 
111ter 
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! folida ſuper ſegm. E LF & fimilia-: & fi ab hoc refiduo' 
# auferantur priſmata #que alta ſuper triang. E LF & fimi- 
la, ( quz ſunc majus refidui dimidio ) & fic deinceps ; 
| randem pervenitur ad cylindri & priſmaris in(cripti diffe- 
 rentiam folido quovis afſignato minorem, per lem. 13. Is 
| h.e. priſma definic in cylindrum. 9 def. 4. Similiter 
: prorſus in conum definit pyramis inſcripta. Q. E D, 
Hinc & ex 3 lem. 30. 4. Patent tria ſequentia. 


THEOKR -K F+TXO.I2, 


Conus eſt tertia pars cylindri eandem baſin (y al- 
titudinem habentis, 


THEOR, 4 E.1T» WI4I Zo 


1 Con! , CF cylindri , xque alti, ſunt inter ſe at 
baſes. * Item, Qui #quales habent baſes , ſunt inter 
fe ut altitudines. 


: THEOR, 3. E. 12, F2. 


3» Similium conorum , ſimiliumque cylindrorum ra- 
tio cormponitur ex ratiombus baſium oy altitudinum. 
2 Item, Eſt triplicata rationis diametrorum in 
baſibus. 

Ad 2 part. huj. Not. diametros bafium circularium efle 
inter ſe, ut larera homolega fimilium polygenorum ijs 
inſcriprorum. Nam per 33- 3- polygona fimilia ſunt in du- 
plicata ratione laterum homologorum 3 & baſes circulares, 
Xque ac ſimilia polygona 15s 1nſcripta, ſunt in duplicate 
ratione diametrorum , per 1 lem. 30. 4. & 3o« 4s 


THEOR. 4, E. I5. 12, 
ZEquales coni , xqualeſque cylindri, reciprocant 
baſes oy altitudines. Et & contra. 


Pyramides & priſmara conis & cylindris in infinitun 
inſcripta,: 


x38 Elementorum Geometricorum. 


inſcripta , in eos definunt , ficur eorum baſes in horum 


baſes, per lem. 1. 8, (9 2 lem. 30. 4. Erg. per 3 lem. 30o. 4, 
conus eſt ad cylindrum, ut pyramis ad priſma : Item coni 
inter ſe, ut pyramides inter ſe ; cylindri ut priſmata. 
Ac proinde quz conveniunt pyramidibus & priſmatis per 
14. 7, Is: & 6.7, 119. &8,&9.7, 16, & 7. 7. conveni- 
unt-etiam conis & cylindris , ficut in his quatuor propofitt- 
onibus affrmatur, 


COR Theoremata bxc 2,73, & 4 ſimiliter concludunt 
de corporibus cylindriformibus ; h. e. quz fiunt I 
cujuſcunque plant motu parallelo normaliter aut ob» 
lique fatto, 


SCHOL. Ex 1 (9 2 Theor. Patet cylindros , imo cor- 
pora quzcunque cylindrica , menſurari ut priſma- 
ta; (F conos ut pyramides. 


LE M. Tacq. 


Fig. 3. Cylindri hemiſphzrio inſcripti , in ipſum deſinunt. 


Semicirculo P Z Y inſcribantur & circumſcribantur 
rectangula quotcunque que alta, OR, EH, & FT, LB, 
Q D. Exceſſus circumſcriptorum ſupra inſcripta #qua- 
tur rectangulo F 7, Si jam ſemicirculus cum ſuis rectan- 
gulis circa axem A Z moveatur; inſcripta producent 
cylindros hemiſphzrio inſcripros : circumſcripta circum- 
ſcriptos ſfibi mutud infiſtentes : & cylindrorum circum- 
ſcriprorum exceſſus ſupra inſcripros zquabitur cylindro ex 
F Y genito. Atqui hujus cylindri altitudo fiet quavis da- 
ta minor, adeoque etiam ipſe per 2 part. 2. 8. quovis dato 
evadet minor, fi radio in plures partes diviſo , rectan- 
gulorum , indeque & cylindrorum numerus fine fine mulrti- 
plicetur. Erg. Cylindrorum circumſcriptorum , multo- 
que magis ipfius hemiſphzrij, excefſus ſupra inſcriptos 
fiet tandem quovis dato minor. Erg. hi cylindri per 9 4. 
4 tandem deſinunt in hemiſphzrium, Q. E, D. 
THEOR. 
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Liber VII, I39 
THEOR. S. E,.13,12, 


Hemiſphzriorum ( aut ſphzrarum ) ratio eſt tri- 


Fig, 4 Plicata rationis diametrorum BK, R Z, Item. 


Compoſita ex rationibus baſium (F altitudinum. 
Pex cor. 15. 4. Sunt KC, FC. CB < ideo per cor. 


122.1, KC:CB=FC:CB bis, fimilitereſtZE:ER 


—XE:ER bis; Erg cum ex conſtr, fit KC: CB:: 


EZE:ER,ecrit ( 2ax.1.) FC:CB bis =XE:ER 
{ bis. Erg. per C. 21.1. FC:CB yel CO::XE:ER 
vel ES; h.e. per 3 4:8. ) cylindri FL & X Q ſunt fim1- 
' les: ac proinde per 3.8. FL: XQ=FI;XV ter = 
'FC:AE ter; ſed ( ut jam Prob. Jeſt FC:X E:: CB: 
| ER, he. (per 1.c. $5. 1.) KB: ZR; Erg. per cor. 21. 
(9 2 ax, 1. FL:XQ=BK: RZter. Eodem mo- 

do provari poteſt ſingulos cylindros unius hemiſphzrij 
| efſe ad fingulos alterws in triplicata ratione BK ad RT; 
' ideoque per 8. 1. ratio ſimul omnium ad omnes ſimul eſt 
| triplicara rarionis BK : R Z; Quare cum agpregata cylin- 
| drorum tandem in hemiſphzria definant, per lem. huz. He- 
{ miſphzriorum , ac proinde ſphzrarum , ratio erit tripl- 
' cata rationis BK: RZ, Q. E,D. 19. 


2. Pars. Hemiſphzria dicantur h & H, eorum baſes cir- 
culares c & C. Jam prius prob. efleh;: H=BK:ZR 
ter, vel BR: ZRbtis XBK: ZR: ſed per go. 4 cft c: 
G—BK:ZR bis. Erpg. per 2. ax.1, eſth: H = c: 
Cx BK:ZR,vel c:CxAK:YZ Q.E.D. 2, 


Theorema hoc cum lemmate ſimiliter concludunt 
C O R. de conoidibus quibuſcunque, h e. quz fiunt ex cir- 
cumvolutione figurx P AT circa ſuum axem AZ, 
Fig. 5. qgualia, preter hemiſphzrium Gf quodvis ſpherz ſeg- 
mentum , ſunt conoidea parabolica , elliptica oF by- 

perbolica. 

Not : Iftas curvas hic vocari fimiles , quarum fimiles 
ſagitrz ſunt ſuis ordinartis proportionales; ut in 4 Fig. BC: 
FC::RE: EX. Erquz conoidea ex iſtiuſmod! curvis 
gignuntur dict fimilla, PROBL, 


- 4th 4.3 "ws ef 1 59 rn routes AF EIAS.. ue > 6 
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PROBL. 1. Cognita ratione linearum homologarum i . 


 fimilibus ſolids, ( hoc & pracedente libro ex} 


plicatis , aut que ex 1s componuntur ) Tyſw 
rum rationem 7nventre, 4 

Ur- fi ſphzrarum diametri fint 1 & 10, continuetuſ 
ratio ad quatuor terminos I. 10. 100. 10003 Erit ſphznÞ 
diametri x ad ſphzram diametri io, ut 1 ad 1000, Nanff. 
per hoc th, eſt ſph. Diam. x : ſph. diam. 10. = 1 : 1Þþ 
ter, ® 1: 10001: 10 ter, Per Cor. 22s I. Fig. 6.þ 


PROBL 2 Similia folida augere vel minuere in ra 
trone data, 


Ur fi ſphzrz cujus diameter eſt A, quzratur alia iſtius| 
ocupla , quz dicatur R, h. e. ut fit ſph. A:R::A: B;Þ 
Inter terminos rationis datx A & B inveniantur duz me-F 
dizx proportionales X, Z ; atque fic X eſt diameter 
ſphzrz quzſitz R. Nam cum ex conſtr, fit A:X::Z:B,Þ 
erit ſph, A:ſph.X—=A:Xter—A:B, per 5. 8, @& cor. 
22. Ie c 


APPENDIX: | 


(147) 
rum in 

tbro ex 
) bis APPENDIX 

_ ! De Figurarum Elementarium, ſphzrepreſer- 
be Ne ” tim, dimenſtone, per methodum Indiyiſi. 
I : 108 bilum facillimam, in eorum gratiam preci- 
Fig. 6, pue quibus libri undecimus 8 duodecimus 
 Eaclidis {unt txdio, 


in ra 


| Er Indiviſibile hic non intelligitur ulljus extenſi ter- 
91 minus, aut quid proprie tale ; ſed particula inde- 
Fnire parva , ſeu minor quam quz ab intelletu creato 
Toncip1 poteſt. Nam in hac methodo, quzvis linea, licer 
; urva , ex reculis parvitate & numerd infinitis concip1- 
Yur conflata : figura plana ex parallelogrammis latitudinis 
Indefinice parvz( quaſi telum ex filamentis ) & ſolidum ex 
Priſmartis aut cylindris alticrudinis indefinite parvz ( quaſt 
Fiber ex folijs ) & baſi parallelis, 

2 Planorum & corporum particulz hujuſmodi ſeu elemen- 
$a vel ſunt omnia 1nter ſe zqualia , ur 1n parallelogram- 
mo & priſmate , quz proinde figure vocantur integrz : 
Fel a pundo ſeu verrice indefinenter creſcunt, ut in tri- 
[Qngulo & pyramide, quz ideo creſcentes dicuntur figurz. 
Horum numerus eft indefinitus numerus #qualium parti- 
Etularum altitudinis , ſeu figurz alritudo; ficut eorum ſum- 
Fa eſt ipſa figurz quanritas, - Hxc nec augeri nec-minu! 
2Ecnſerur per acceſſum aut deceſſum-.unici elementi, utpote 
ropter parvitatem ſuam infinitam pro nihilo habendi, Ur 
{Babeatur ſumma , notetur Theorema ſeq. 


4 LEMM A, 


|} ? Series quantitatum I nihilo creſcentium in ratione numero- 
[Sm ſeriet naturalis, ( v.g. 0. A. 2A. 3A. _ (oc. ) eff 
$4 ſeriem totidem maximx Xqualium , ut 1 ad 2, * Y in- 
J nts 


1 1ſt1us 
A:B; 
& me« 
meter 

8: B, 
7T cor, 
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infinita ſeries quantitatum 2 nihilo creſcentium in duplicata 
yatione ( ſeu ut quadrata ) numerorum ſeriei naturalis v. g. 0, 
A*. 9) 94* to. ) oft ad ſeriem totidem maximz xqualium, 
at x ad 3. 

In ratione tviplicata ( veg. 03. 4%, 843, 2743, 0c. ) eff 
at 1 ad q Et fic deinceps. 


o-ÞI__T Primum patet ex Arichmetica, 

1+1 2 przterquam quod indudione 

odd. probarur in appoſitis ſeriebus,ubj 

ad-2b 2 = 2 ratio in infinitum ſemper erit 
ſubdupla. 


o+-1 T 2 Fx — 6 FSecundum probatur ex 
3+3+3+3—12 quentibus quadratorum ſeriebuz, 


inducione fati , ubi ratio pro- 

veniens ſemper habetur major quam 1 : 3 z exceſſus auten 
ſupra ſubtriplam perpetuo decreſcic prour numerus termi} 
norum augetur 3 puta 1 : 6 
o+1__1 1:12, 1: 18, 1: 24, 1:90 
I+1—_2 &c, Nam eſt ratio 1: 2==3 :6 
$5 $2=4:124+1:12, 1 
4 —$ 18=6:18+1:18, 9 :: 

4+ 429-46 =8:24+1: 24 

Cum au 
+ tem creſcet 
re numet 
rerminoru 


= 

9 
o +1 + 4+59 +1630, j exceſſus i| 
16 +16 +16 + 16+ 16 © 80 *' * 24 ſupra rat 

nem ſub 

plam ita continud minuatur, ut tandem quoliber affignab 
minor evadat; fi in infinitum procedatur , prorſus ev 
neſcet, Erg. ratio infinitz ſerie! ditarum quantitatum: 
ſeriem totidem maximz Zzqualium eſt ut 1 ad 3, Et 
deinceps de ſeriebus infinitis aliarum poreſtarum. 
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Liber VIII, x42 
THEOR., Tr. Eucl. & Arch, 


« Triangulum eft dimidium refanguli que alti 
ſuper eadem baſe. * Circulus item refanguli (ſub ra- 
dio 0 peripheria. , Superficies coni rei dimidium 
reftanguli ſub latere &F circumferentia baſis, 


Primum pater. Nam trianguli elementa O O ( quoniam 
inter ſe ut ſuz baſes, per 14. 3.) ſunt inter ſe ut ſuz altitu- 
dines AO, ſeu diſtantiz a vertice A, per 26. 3. Erg. ſunt 
inter ſe ur numer! o, x, 2, 3, 4, &c. zque ac iplix AO; 
Ideoque per 1 part, lem. eorum ſumma ſeu ipſum triangu= 
lum eſt dimidium rotidem elementorum elemento ſuper 
baſe B C Zqualium , ſeu reRanguli zque alti ſuper B C 


Perinde eſt five triangulum fuerit reQtilineum,ſive luxa- 
tum ut in 8 Fig. Nam tali diſtortione non quantitas ſed 
ſirus elementorum murarur, 

Secundum pater , fi poſita circumferentia pro baſe & 
radio pro altirudine , fupponacrur circulus conflari ex inft- 
niris numer6 circumferentijs(aut porius coronis latitudinis 
infinite parvz ) Nam ſunt hz ut ſuz rad1j, 7, e, ut 0, 1, 2, 
3) 4, &c. Idem de ſeRore. 

Terrium item patet de ſuperficie coni re&ti , poſita 
circumferentia baſk coni pro baſe ſuperficiei,& latere con! 
pro alrirudine : ſic circumfterentiz circulorum baſi paralle- 
lorum ( exiſtenres inter ſe ut ipſarum, diametri, per 35. 4» 
ideoque inter ſe ut ipſarum diſtantiz a vertice com, per 
26, 3. erunt ſuperficiel conicz elementa in ratione ſeric1 
O, I, 2, 3, 4, KC. | 

Similiter 3 quia in parabola ( vid. g Fig. ) quadrata or- 
dinatarum O E ſunt inter ſe ur ſagitrz O BE (per effenti- 
alem curvz hujus proprietatem ) erunt circult carundem 
OE inter ſe ut ſagittz , (cil, ut o, 1, 2, 3, 4 &c. ſed fi 

arabola vertatur circa axem AZ, inde naſcetur cono- 
1des parabolicum cujus elementa ſunt circuli ( aut portius 
cylindri altitudinis infinite parvz ) ab ordinatis : horum 
Igitur aggregatum ſeu conoides erit dimidium ſuz figure 


Nog 


Fig. 7. 


integrz ſcu cylindri #que alt ſuper P Y, 


er OR PEER ryan ores 


" LSE 


344. Elementorum Geometricorum, 


Not. In hac methodo . baſes elemenrorum pro ipfis uſ- 
. urpari , quoniam ſunt inter ſe ut ipſa elementa, per 143, 


THEOK. 2s E. 7. & IO. I2, 


. Pyramis priſmatis , conus cylindri eft tertia pars, 


Prius.patet. Nam pyramidis elementa ſunt infinita nu- 
mers triangula ( aut porius priſmata altitudinis infinite 
arvz) baſi ffmilia & parallela 3 quz quoniam ſimilia , 
'1deo ſunt in duplicara ratione laterum homologorum, per 
33+, 3+, ac proinde laterum pyramidis inter ipſa & verticem, 
.,Pfr 26. 3. Ergo etiam altitudinum ſeu diſtantiarum a ver- 
' tice , ( pater enim plana parallela ſecare pyramidis alti- 


tudinem & latus in cadem ratione ) Erg. per 2. part. lem. | 


«ſumma elementorum pyramidis , ſeu ipſa pyramis eſt ter- 
tia pars ſui priſmartis. 
- Item pater de cono ; Nam circuli , elementa coni, ſunt 
-.1n: duplicata ratione diametrorum, ac proinde altitudinum. 
-Similiter in ſemiparabola ( vid, 11 Fig. ) fagitte AD, 
xA D,/&c.- Sunt inter ſe ut quadrata ordinatarum O D; ſeu 
complement! elementa TO TO &c. Sunt inter ſe ur 
. quadrata alitudinum AT, AT, &c, hic ex hyp. exiſtenti- 
'UM ut O- I. 2. 3. 4. &c. h.e. ſunr inter fe ut o. I. 4. 5. 
16: &c. Ideo per 2 part. th. eorum ſumma ſeu ſemipara- 
balz complementum AT O eft tertia pars retanguli ha- 
| bentis altitudinem AT &baſin OT; ac proinde i1pſa 
- ſemiparabola AD O eſt ejuſdem duz tertiz. 


Reliquorum theorematum  demonſtratiomes ſequentes hac me- 
-;thodd. tradite habentur a D. Tſaaco Barrow , (ty ad captum 
:#yronum hic accommodantur. 


THEOR. 3. Archim. 
- Fig, 10, + Sphzra continet duas tertias cylindri circum 
ſcripti, 


AT dicatur d Altitudo ſegmenti ſpherici AE, ſeu 
numerus 


11M. 
Hat » 


ſeu 


Per indivifibilia. T45 
numerus elementorum ſegmenti quod producitur per con« 
yerſionem figure ZA YE circum AE, dicatur n, 


Aq =A xAT= oxd— 0=0d—o0? 
B2q=ABxBTI= axd— a=ad —at 
CZq —=ACXCT = 2axd = 24=a2ad — 4a? 
DZ]1—=ADxDT= zaxd— 32a= gad — gat 
EZq =AExX ET —qgaxd —4a= gad— 16 a* 


Per 4. 


þ. e, quadrata radiorum 5 Z Y efle inter ſe ut 0 d — of, 
ad— a?, 2ad — 4? &c, ſed per 1 part, lem, ſumma om- 
nium od, ad, 2 ad, 3 ad &c, eſt ndn ( dimidium 


2 

ſcil. maximi termini ſeu elementi nd per terminoruny 
numerum n multiplicati ) Et per 2 part. lem. ſumma ome 
num O, a, 44%, ga? &c. eſt nnn, triens ſcil. maxt- 


- . - 5 - 
m1 termint1 AEq ſeu nn per n numerum terminorum 
mulciplicati. Quare omnia fimul quadrata radiorum = z Y 
ſunc ndn — nnn, vel ( terminis ad eundem deno- 


2 24 
minatorem redutis )_ 2ndn—2nnn; & eorum qua- 


druplum, 7. e. omnia fimul quadrata diametrorum Z Y 
erit 12ndn —8nnnſu Gndn—a4nnn; ac proe 
TY 6 = 3 

inde omnes fimul circuli diametrorum ZY ( hi quip- 
pe ſunt inter ſe ut quadrarta ) ſeu ſegmeritum ſphzricum 
zquarur cylindro cuzus baſis diameter eft latus quadrati 

zquantis 6nd — q4nn, & altitudo eſt 5 | 
Hic cylindrus ſegmento ſphzrico zqualis in zqualem 
cylindrum ſuper ſegmenti baſe fic per 4. 8. transformatur z 
eſt ZYq ſeu 4TEq ze. 4dn— 4 nn bafis cylindri 
quzfiti, ad 6 nd —q nn batin cylindri dat! , ſeu ( di- 
vid, pern Jeſt d—n nd;d—n,ut5n ad alticadis 
R nem 
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* 746 "App. de fig. Elementaribus. 
nem cylindri quzfiti. vel in figura fic facitendo, TE: 
TE+XA::5EA : S 

Hinc fi ſegmentum fuerit hemiſphzrium , adeoque fir 
n=-—d, tunc cylindrus ſuper eadem baſe cum hemi- 


ſphzrio , eidemque zqualis pro altirudine havebit - d 
( Nam in hoc caſu eſt d —=n=5xd, 5d—n=d& 
—n= 7d; atque ſiceſt}d: d:: - d : =) ſed 
cylindrus toti ſphzrz zqualis ha':ebitr - d, Erg. per 2. 8 
continer + cylindri circumſcripri. 


COR. Superficies ſphere #quatur quadruplo maximi 
mn ipſa circuli , Vel ipft ſuperfictet cylindri circum- 
ſcriptt, 

Circulus maximus dicatur C, ſphzra 8, ejus ſuper- 
ficies Y, diamerer d, Superficies concentricz ſphzram 
conflances , ficut in ſe&ore ſpherico , ſunt inrer ſe ut © 
I. 4+ 9. 16. &C, Ut patet 3 unde eſt rad, vel d x Y 

4 6 

—S; ſed eſt 2d vel 4d XC=S (nam duzx 

6 . 
rrientes diametri duttz in maximum circulum ſeu cyline 
dri baſem producunt duas trientes cylindri circumſcri- 
pti ſeu ipſam ſphzram ) ideo eſt dy — gde, he, 
- 6 6 
( multiplicando utrumque per 6 & dividendo per d) 
S 24% 


SCHOL S; duz trientes diametri ſphxre ducantuy in 
cylindri circumſcripti baſin, ſeu maximum ſpherz 
circulum : Aut triens radi) in 4 plum circult maxi- 
mi ; producent duas tertias cylindri wel ipſam 
ſphzram. 

Item Si ſphere diameter in ſut circuli we! 
baſeos cylindri circumſcripti circumferentiam du- 
catur; Producet ſphare wel cylindri ſuperficiem. 

Corollarium 


TE: 


ue fit 
hemi- 
It — d 
=d & 
) ſed 
2. 8, 


AXINI 
rcum- 


1Pers 
Xram 
ut 0 
xXY 


duz 


yiine 
nſcri- 


he 
pF @] 


uy 1 
herz 
naxi- 


pſa 


z we! 
| du- 


ciem, 


Per Indiwifubilia; 47 

Corollarium przcedens perbreve quidem eſt , ſed quo. 
riam adhuc deſunt cujuſvis ſegment! ſphzrict hujuſque 
ſuperficiet dimenſiones , ut & ſeQoris ; ideo ſubjiciun- 
cur ſequentia,, prour a D. Barrow trattantur. 


SHEOK 4 


Serv ſphericus #quatur cylindro cujus baſis 
radius eft rela a vertice ſegmenti ad baſis cir- 
cumferentiam dufta, altitud) vero triens radij 
ſphezrz : Vel cono eandem baſem habent! , alti- 
tudinem vero radium. 


Archim, 


Fig. Io. 


Cum quadrata ſinr inter ſe ut circuli, inventum in przc, 
demonſir. 6dnn —4nnn referat ſegmentum ſphz- 


5 | 
ricum per converfionem figurs ZAYE, circa AE 
produtum. Similiter 2ddn—6dnn+4nnn ſeu 


4EZqx XE referat conum A criangula Z XY fic 


3 
converſo deſcriptum. ( nam ZEq, h.e. d—nxn 
ſeu dn—nn quater ſumprum facit 4dn —4nn, 
quod dutum in d — n ſeu XE facit 4ddn_ gdnn 
2 2 2 
—4dnn+ynnn fu 2ddn—6dnn—ynnn 
—=4ZEqxXE) Si huic addatur 6dnn—annn, 


3 
dabitur ſumma 2d d n referens ſeforem ſphzricum 


E 3 | | Fg 
ZXY A, qui propterea zquatur cylindro cujus bafis di- 
ameter eſt / dn, ſeu ZA, & altitudo 5 d; Vel cono 
ejuſdem baſis & alrirudo 2d, vel etjam cono cujus baſis 
radius eſt / dn ſeu Z A, &altitudo x d ſeu A X. 


K 2 THEOR. 


3 48 App. de fig. Elementaribas:. 
THEOR. 5. Archim] 
Superficies cujuſuis ſegmenti ſpherici xquatur 


Fig. 11, circulo cujus radis eft rea a vertice ſegmenti ad 
baſis circumferentiam ducta. 


Circuli ſetore Z YE A circum AY converſd, in- 
finice numerd circumferentiz producunt totidem ſuperfi- 


cies concentricas ſetorem ſphzricum conflantes , quz ob 


maximam fimilirudinem ſunt inter fe ut ABq, ACgq, 
AD q, &c, Vel ut quadrata numerorum I. 2. 3. 4. &c, 
unde per 2 part. lem, ſe&or ſphzricus #quarur trient! toti- 
dem ſuperficierum maximx E Z zqualium ; ſeu cylindro 
cujus baſis eſt rertia pars extimz ſuperficte! ſeQoris , & 
altitudo radius : Vel cono cujus baſis #quatur ſnperficie! 
ſeforis, & altitudo radius z ſed per przc. ſeftor xqua- 


tur cono cujus bafis radius eſt YE, & altitudo radius 


ſphzrz : ideoque hi duo coni #quarur , ficut etjam alti- 
cudines; Erg. & bafes , ſcil. ſuperficies ſegment) E Y Z 
& circulus radij 7 E. | 


-THEOR. 6 


Fig. 1066 GSuperficies ſphzre #quatur quadruplo maximi in 
zþſa circuli , ſeu baſeos cylindri circumſcripti, 


Nam eft TBq=BXq+TXq=z2BXq, adeo- 
que circulus radi} T B zquatur bis circulo radi) XB; 
1deoque per prac, ſuperficies hemiſphzrij zxquatur eidem, 
& tortius ſphzxrx ſuperficies #quatur quater circulo radi) 
X B, 

His quatuor propofitionibus ultimis comprehenditur ſco« 

pus Archimedis in libris ſuis de ſphzra & cylindro, quem 

( cum hemiſphzrium fit ſphzrx ſegmentum, 1dque dimi- 

_ ) Clariis. D. Barrow ad hxc duo problemata re- 
ucit. 


Circulum invenire ſuperficiet ſegmenti ſphzrici zqualem. 
Conum vel cylindrum invenre ſegmento ſpharico #qualem, 
THE OR». 


him; 


uatur 
ti ad 


o Is 


perf 
Z ©b 


,Cq, 


{.. &C, 

toti- 
ndro 
Ss, & 
ficie! 


Per Indivijibilia, 
THEOK 7 Eucl. 


Pra, priſmata (5 cylindri, xque alta, ſunt inter 
ſe ut baſes, Item triangula , pyramides (& cont, 
Et 'e contra, | 
Pater 1. Nam in duobus Cylindris v. g. #que altis cum 
idem fit elementorum numerus , & omnia fingulorum cle- 
menta fint inter ſe #qualia z duo horum elementorum ag- 
gregata , ſeu ipf1 cylindri1, erunt xque multiplicia ſua- 
rum bafium. vid. Not. 1. theor. 
Patet 2 Nam triangulum eſt pgri dimidium : & pyra- 
mis priſmartis , conus cylindri pars tertia, 
Patet Conv. Nam in duobus ejuſmodi elementa ſunt 
ingula ſingulis & inter ſe zqualia, & ipſz altitudines ſync 
lementorum numer1. 


THEOK, 3 Euc], 


Aqualia pegra , priſmata. Coc. reciprocant baſes 
Gy altitudines, Et & contra, 


Pater. Nam duo v. g. pgra aut priſmata ſunt #qua- 
wm elementorum ſyorum aggregata , producta multipli- 
ando baſes per altitudines : ideoque per conv. 4. I, tafto- 
2s, baſes ſcil. & alitudines reciprocantur, Pater f1milirer 
onverſa, ex 4. I. 


THEOR, 9 Fucl, 


Similia plana ſunt in duplicata ratione ſuarum 
reffarum aut laterum hamologorum. Et jumilia (1. 
lida in triplicata ſuarum. 


Patet 1. Nam pgra ( propter latera proportionalia ) 
fArices ſuas, baſes ſcil, & alritudines havebunt proport!- 
nales; ideoque per 23.1, ſunt inter fe 1n duplicara 
mtione larerum homologorum. Sic eriam triangula , ut- 
Oe iſtoryum dimidia ; Item multilatera , ex triangulis 
R 3 quippc 


149 


IFo App. de fig, Elementaribus, 


quippe compoſita, Ur etjtam Circult , poſiro radid pri 
alricudine , & circumterentia pro baſe, 

Patet 2. Nam priimatum faQrices proportionales ſun 
Jatera baſes continentia & alirudines ; in cylindris ver 
baſium radi; & ſemiperipheriz , & cylindrorum alritud; 
nes. Quod ad pyramides & conos, ſunt iſtorm triente; 

De ſphzris item patet ; Nam per ſch. Theor. 3. harun 
fatrices proportionales ſunt ipſarum circumterentiz ( 
maxime atque diametri ( cx auibus in fe invicem multi 
plicatis naſcuntur ſuperfictes ſphericz ) & radi) triens. 


THEOR, 10, Euc! 


Similium Figurarum ratin X: Z componiti 
Fig. 12. ex rationibus baſium E: C (Fy alitudinum A: } 


Pater in pgr. v. g. Nam eſt Y=EA ſeu FE mult 
plicato per A, & Z =CB, 1deoque ratio X: Z 
E A:CB. Itempatet de priſm. cylind. pyram. & coni 
Item de ſphzris, pofiro radid pro altitudine & ſuper 
cle pro bale. 

In his quatvor ultimis continentur Eucl. 1.6, 33.11 
&.6, 6.12, II. 12, 14+. 12, 14.6, 15.6, 34-11, 91: 
Ig. 12, 19.6, 20.6. 33- IT, 8.12, I2:12, 18. 12, © 
23. 6, & quzdam 1nſuper aliz. | 


Logarithmeti 


TracCtatus 


| LOGARITHMETICAM. 
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1s ver 
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riente; 
haru 1 
erenti2 
1 mult! 
1ens. 


Euc! 
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SX 
TRIGONOMETRIAM 


Cum Planam tum Sphericam ad captum 
Tyronum accommodatas Complettens, 


In .ratiam Sindioſs Inventatis, S, Andree 
Conſcriptas, 


A GULIELMO SANDERS, 
Matheſeos ibidem Profeſore Regio. 


GL ASG TU A, 


Excudebat ROBERTUS SANDERS, Unus 
e TIypographis Regys, Annd 1686, 


p—_—_—_— 


——_—L 
——_— 


Antiquz & Celeberrime Univerſitati 
S, ANDRE@#, 


Lma eMater, Poſt Elementa Geometri- 
* C4 , noſtri laboris in hac Profeſſione primi- 
tias , Paternam Reverendiſſimi Cancel- 
lary noir; benedittionem & tutelam poſtulautia , 
Opnuſculum hoc , diſcipline ordine ſecundum , proin- 
de tyronibus proxime tradendum, Vetro N omini 
ture dicandum cenſui. Hic ſummam quam potus 
brevitatem ſimul ac perſpicuitatem conſul, ne quibus 
deſtrnatur oneri foret aut teaio : Itemque mbhil pra- 
cog , preter jam ditta Elementa & eArithmetics 
vulgaris partem ipſis Bajanis fanuliarem , ſuppoſut 
nequid pratis diktum admuteretur, Elementorum 11- 
bros cum hoc trattatu multis hinc retro annis in grati- 
am Prolis veſtr, Bajanis & Semibajans plene per- 
diſcendos , conſcripſi, & nunc pro veſtro welle in 
lucens eaids ; ut made cum prolettiones publicas com- 
prehendere , tum proprio Marte ulterius mhoc ſtudio 
pergere wvaleait, In hoc opere nec labort nec ſumpts- 
bus, ex ere utcunque alieno quo opprimor , peperciz 
non obſtante re anguſia domi , prx imntegro ſhipendio e 
Regijs hujus Regni Reditibus per quinquenninm debito. 
Utcunque fi hic labor & ſumptns Veſtra cara Sobols 
Veſtrz in emolumentum Ceſſerit , quod alibi litera« 
rum alumnis ceſſuarum probe novi, habeo quod wolniz 
jin alias, opera licet & oleo perditis officio funtum 
letabitar, ; 


Veſtri Nominis © Profperitatis 
Amantiſſimus 


GULIELMUS SANDERS- 


(1) 


LOGARITHMETICA 


A Nobiliſs. Dn. FOHANNE NEPERO 
Merchiſtoniz Barone SCOTO, 


Ad Facilitandas computationes przſertim Trigo« 
nometricas, primum adinyenta : 


eModo facils ac tyronibus apto hic tradita. 


Ogarithmos h'c loci explicamus , non equidem eoſ- 

dem in ſpecie quos ipſe Autor primus in lucem edi- 

dic, fed alios longe uttliores, quos ex ejus preſcripro 

runc ſeni9 conftec&i D. Henr. Briggius Geometrriz Prote(- 
ſor Savilianus apud Oxonienſes conſtruxir, 


Pr. 2. Log. 


C A P. ]. | E } 0 8 

| 23 44-1 

De Logarithmorum Natura. 4\2| 6 

"2 nn - = 

Def. Logarithmi ſunt numeri Xque differen-| 1; | - 12 

tes proportionalibus adjun&t. 32 is Is 

Ic in ſchemate , corurdem proportio- | 64 ''6 13 

nalium duz viſuntur logarithmorum ' 128 | 5 21 

ſeries ( nam ulla pro arbitrio uſurpari po- j 255 | 8 24 
reſt ) quarum utraque ciphram haber pro | 


«$1210 2 


_—_ 


logarithmo unitatis, 


Proportionalis unitati proximus vocatur latus feu radix 
omnium iſtivs ſerei; quoniam ex ea altquoties poſita % in 
ſe ipſam continue mulriplicata reliqui naſcuntur , qu1que 
1deo vocantur ejus Poteſtates | - 

8 


2 Loparithmetice 
Ex hac def. & quatuor #que differentium proprietate ; 
ſcil. Extremorum ſumma #quatur ſummz mediorum, ſequitur. 


CORK, 1. Logarithmus produdi xquatur ſimul logarith- 
mis multiplicatorum in ſe invicem,quotcunque fuerint, 


Sic in 2da colum. eſt 3+ s=8 log. ipſius 8 x 32 ſeu 
256, Nam per def. multipl. eſt 1:8 +: 32: 256, & ex jam 
diQa #que differentium, 1deoque & logarithmorum , pro- 
prietate patet , logarithmos unicatis & produdti, z, e." ſo- 
lius produRti ( cum log. unitatis fit o ) Zquari ſimul loga- 
rithmis multiplicantis & mulriplicand1, 


COR. 2 Lngarithmus diviji xquatur ſimul logarithmis 
diviſoris 0 quoti. 4c proinde logar, diviſoris 
ſubduSdius a logs divijt relinquit log, quote. 

Hoe patet ex 1 cor, cum factus ex diviſore & quoto fit 

1pſe divitus, | 

COR. 3. Logarithmus tadicis per indicem multiplicatus 
xgquatur logarithmo porteſtatis, Trem logarithmus 


radicis 2quatur logarithmo poteſtatis per indicem 
diviſo. 


Patet , Si enim velis log. quadrati ex 8, perinde eſt, 


five addas duos logarithmos zquales 3 & 3, five mult1- 
Plices 3 per 2, indicem poteſtatis 2dz, Er rurſus 11 fit 
2X 3=6 log. numeri 64, erit 6 divitus per 2 ( indt- 
cem ralicis quadratz ) = 3 log. radicis quadratz numeri 
' 64, ſ{cil. ipfius 4. | 


CAT FL 


De Logarithmorum conSTruftione. 


Eries proportionalium quorum ſunt logarithm huc uf- 
que In uſu, eſt in ratione decupla & ab unitare 


incipic; ut inſchem. corumque logarithm: ſunt o. gf 3 
2 SCs 
9? 


CAP. 11, Y 


3. &, quibus interpoſiro puns 
adjiciunrur quotlibet ciphrz ad 
arbirrium pro locis decimalibus ; 
ira ur logarithmus fir numerus 
mixtus, cujus integer a decimali- 
bus punts ſepararus vocatur Cha- 
raeriſtica, Vel quod 1dem eſt, 
logarichmi ſunt integri humert 
xque differentes predidis 0, 1, 2. 3, &c. proportionales, 
duobus quibuſvis numerls 1n ratione decupla ſemper ha- 
bentibus 10000000 pro differentia ſuorum logarithmo- 
rum ; ita ut logarithm! omnium numerorum inter 1 & 10 
incipiant ab o; inter 10 & 1oo ab 1; inter 100 & 1000 
A 23 &c, inter 10000000000 & 100000000000 3 10. HJ 
numer! O, I. 2. 3. &c, quoniam Pproportionaltum ſuorum 
diſtantiam ab unitate indicant , vocantur Indices vel Cha- 
racteriſtice , & a reliquis logarithmorum figuris pun&$ 
ſeparantur , oſtendenres numercs ſuos proportionales ſeu 
abſolutos tot continere figuras , quor ipſz continent uni- 
rates przter unam-. : 

Quomodo inveninntur logarithmi numerorum inter- 
mediorum inter x & 10, 10 & 100, &c, ſequens indicar 


I | 0. 000000, 

IO | I. 000000, 

IOO | 2, 000000, 
IOOO | 3. 000000, 
T0000 | 4. 000n00, 
IOO000 | 5 000000, 
I 000000 | 6. 000000. 


problema, 
: P R O B Is 
Numeri cujuſuis integri logarithmum invenire. 
Abſolut. Logar. 


Numeri 9 inveniatur lo- 
garithmus. ſumantur duo | 
numer!, minor & major, ut 
1 & 10, quorum logarithmi 
dantur 0. 00000Co & 1, 000 
0000, 1j{que ſeptem aur 
oo ciphrz interpoſito.pun- 
&d adjiciantur, ut in tabella 
ſunt A & B., Itemque ipti 
9, Ur fiat 9. 0000000, 

-Tnter unitatem A & dena- | — 
rium B ciphris fic auRos inyeniro medium _—_— 

em 


| I. 0000000 | O, OQOO0000 
3. 1622977 0. $000000! 
10. 0000000} I, 0000000 
IO, 0000000 | I. 0000000 
5. 6234132| 0. 7500000 
Z- 1622777 |. 5000000 
IO, 0000000 | I. 0000000 
7. 4989421 |o. 8750000 
5: 6234132 | 0. 7 $00000 


CHOMOCS POM 


d Lorarithmetice,” 

lem Geometricum C, qui cum fir minor quam 5 ſeu 
9. 0000000 , inter eum & majorem B invenito medium 
proportionalem D; qui cum fit adhuc ininor quam 9. 000 
OCOO, 11ter eum & proxime majorem B 1imiliter inveni- 
to medium E; atque 1:c pergas, Quod fiquis medius ita 
inventus, V, 8. 9 30$7224 excedat 9. 0000000, tunc in- 
ter eum & proxime minorem mediorum inventorum in- 
venito adhuc medium Geometr:cum, Sic inter proxime 
majorem & proxime minorem ſemper invenias ejuſmodi, 
medios, tandemque poſt 2g ejuſmodi inventos pervenies 
ad medium hunc 8. 999gg98 a propoſito numero 9. 0c00- 
ooo inſenir-1liter diſcrepantem, ac proinde eidem zſtima- 
tum xqualem. 

Hoc fad, ſicut C eſt medius Geometricus inter A & 
B; Ita 0. 5000000, medius Arithmeticus inter logarith- 
mos numerorum A & B, erit logarithmus medi) Geo- 
metric1 C, per 3 cor, cap, pre#c. Hoc pads relitquorum me- 
dioruin Geometricorum logarithmos aſſequi pores, qua- 
propcer & ultimi 5g, ſcil. o. 95424250. 


TROBL. 2 


Canonem Logarithmorum conftruere pro numeris integris 

r. Lcg. numeri 9 ſupra inventus eſt o. 95424250, hu- 
jus dimidum o. 47512125 fer predid, cor, eft logarith- 
mus numerl. 3. 

2. Pro log. numeri 2, ſumantur proxime major & pro- 
Xime minor, Scil. 1 & 3, quorum logarithmi ſunt cognit!; 
inter cos, quemadmodum inter 1 & 9, inventantur ſemper 
media Geometrica, uſque dum fuerit perventum ad medi- 
um inſenſibiliter 3 2. 0000000 diſcrepans, cujus deinde 
logarithmus cognoſcetur eſſe o. 3010300. Arque fic haben- 
tur logarithmi numerorum primorum ( 7. e. quos ſola unt- 
ras metitur ) 1, 2, 3, conſequenter & numerorum 4. & 6; 
per I cor. przc. Wn . 

Non aliter inveniri poſſunt logarithmi rel:quorum pr!- 
morum 5, 9, IT, 13, 17, 19, &c. Er quod ad numeros Cx 
primis compoſitos, corum Jogarithmi facile habencur ad- 
dendo logarithmos numerorum Prumorum EX Quorum mul- 
tiplicatione producuntur. ol 


Car mh 7 s 


$1 cujuſvis logarithmi duplus quzritur , iſti duplo ad- 
datur 1, ut quod inde reſultat , exaftior fit quadrati lo- 
garithmus quzfirus, 

Quod ad alias methodos inveniendi logarithmos , ca- 
ptum ryronum ſuperant, 


CAP. 


Canonis Logarithmorum Uſus generaltnres, 


Se logarithmorum in Mathematicorum operibus 
paſlim haberur; ſed ſeparatim in parvo volumine , 
f1mul cum f:nibus tangentibus & ſecantibus naturalibus & 
artificialibus ( de quibus poſthac ) cura A. Vlacq, con- 
tinens logarithmos omnium numerorum ad 10000; Item 
in alto volumine ejuſdem curi ad 100000 pertingens, 


© —— 


Numero quovis abſoluto, integro, decimali aut mixto, 
quatuor notarum , date : logaritkmum ejus invenre. 

E tabula prome logarithmum numeri propofiti, quaſi 
integer eſler, ( ſive talis fir, five nen ) & pro numer! ab- 
ſoluci diſtantia ab unirate , ſive ſupra eam five intra, 10- 
garithmo przfigatur de\-1ta charateriſtica 3 quz 1:gno hoc 
negativo — afficiatur, f1 abſolutus propofius fir purs de- 
cimalis , ut duo ultimi in ſchem, indicante logarichmum 


— ( logarithmo ſcil. unira- ah's/. Log 

tis ) minorem. Hijc cernere licet 

eundem logarithmum , murat6 in- — 4 — 

dice, pluribus numeris abſolutis in- —_ | 3, 527808 

ſervire, 3571 | 0. 5527898 

(2) , 3571 | 1. 5527898 

Frattionis wulgaris = aut mixti ex| ©3511 1 9, 6625808 

: . . PET 0m 

integro Ga fradtione wulgari y tn 3- 0. 4771212 

mum inventrt. Ve. 8. Log. 2 4* 4+ O. 6020600 


1. A logarithmo numeratoris ſub-|-———© 
ſtrahe log. denominatoris, reſtabir-| 3, 1. 8950612. B, 


que logarithmus quzſitus, Nam = eſt] D 


—_— 


quotus 


6 | Logarithmetics 
quotus ex 3 diviſo per 4; ac proinde per 2 cor. przc. B eſt 
ejuſdem logarithmus. 

In hujuſmodi fic ſubſtrahicur log. Major 3 minore, 6 
© 14( nam in reliquis notis poſt indicem operatio eſt ut 
altbt ) reſtant 8; 1 mutuati a o, reſtar — 1, Hic ponicur 
Ggnum ſupra indicem ; nam non torus logarithmus , ſed 
index eſt negativus; cum ejus numerus - non ſit nihilo ſed 
unitate minor, Log. B zquivalet huic 870612 — 1000 
0000, 

2. Reducito 2 = ad fraftionem impropriam --3 & hujus 
logarithmum ab illius log, ſubſtrahe, 

Not. fi log, B aut ejuſmod1 ( negleRd indice ) quz- 
ratur inter logarithmos maxime characeriſticz in canone, 
numerum abſolutum c1 re{pondettem 49500 Invenies , qui 
propter fignum negativum 1 eſt *% s. Atque fic ope lo» 
garithmorum reduci poſſunt frationes vulgares ad deci- 
males, 'S 7, 

Dati logarithmi ( 1. g782598 ) non majoris indicis 
quam 3, numerum abſolutum invenire ; 

Negle&d indice , quzratur inter logarithmos maxim! 
1ndicis in tabula , & invenietur ei proxime Zqualis $782 
953, cjuſque numerus abſolurus 3787, qui pro indice lo- 
garithmi propoſiti erit 3787 3 ſed 3'787, 11 mmdex fuil- 
ſer 0: *3787, fi index effet 13 378'7, f1 index efler 2, 
Fe 


(4) 
Dati numeri ab(oluti infra offs figuras ( 3367894 ) 
logarithmum inventre. 

Sumarur ( 1 ) numerus quatuor primis figuris numer! 
propotiti conſtans cum totidem ciphris quot junt reliquz 
ejus figurz? , & alius numerus unitate excedens cum tott- 
deni cifris, ſcil. 286970co & 3858000, horumque logarith- 
mi cum debita charaReriſtica , ſcil. 6. 5523031 & 6. $52 
4248 , ( 2) Sumantur tum iftorum cyum horum logauch- 
morum difterenti, ſcil. 1000 & 1217; tem excefiys nu- 


meri propoſici ſupra minorem aumerum adiolu- 
tum, 


rum 
Per 


dab1 


H 
ICOC 
aut 
num 
Nth 
abſo] 
que 


Pa 
earit 
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erl 
uz 
Jtt- 
th- 
55, 
rh - 
nut- 
iu - 
nl, 
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zum , ſeu relique figurz numer! propoſiti, ſcil. 894. (3) 
Per reg. proport. dic, 

Ut differentia abſolutorum 1000, ad differentiam ſuo- 
rum log. 1217 : Tta exceſſus numeri propoſiti ſupra mino- 
rem abſolutum 892, ad exceſſum logarithmi quzſiti ſupra 
minorem logarithmum 1088. 


Tandem differentia inventa 1088 addatur minor! log, 
dabiturque log. quzfitus, 6. 5524119, 


(5) 
Logarithmi propoſiti non majoris indicis quam 6, nume- 
rum abſolutum invenire, 

Hoc Pater ex przc. ftabirque proportio fic, 1217 : 
1CO0 : : 1088 : 894. Si index log. propofiti fuifſet 5, 4s 
aut 3, &c, ejuſque logarithmum quam exattum velis ; tunc 
numerus quzfitus foret 3367894, 35678" 94, 3557'894. KC. 
Nihilominus praxibus vulgaribus ſuffhctunt logarithmi & 
abſolutt prout in canone habentur proxime zquales abſ- 
que hoc rigore, 

(5) 


Datis duobus numeris tertium, Vel tribus quartum pro- 

portronalem 1nvenire, h 

Pater , cum per 1 (F 2 cor. uz. multzplicatio per lo- 
earithmorum addirionem, divifio per additicnem fant, 


(21 
Quamvuis numeri prteſtatem , &y cujuſuis poteſtatis radi- 
cem invenire. 

Numer logarichmus duplicerur , dabicurque logarich- 
mus quadrati., Triplizetur, dabicurque logarithmus cubi.&c. 
[rem numeri cujuſvis logarithmus Erfecerur, dabiturque 
logarithmus quadratz radicis numer! propofiti, Triparti- 
zur, dabiturque logarithmus radicis cubice, &c, Urrum- 
me paret ex 3 cr. 

(2) 


8 
Datis tribus numeris ( 20, 35, 150 ) quartum propor- 
tianalem in raione duplicata, triplicata KC, invenire, 
DiRcrentia 


6 | Logarithmetics 
quotus ex 3 diviſo per 4; ac proinde per 2 cor. przc. B eſt 
ejuſdem logarithmus. 

In hujuſmodi fic ſubſtrahicur log, Major a minore, 4 
E 14( nam in reliquis notis poſt indicem operatio eſt ut 
alibi ) reſtant 8; 1 mutuati a o, reſtar — 1, Hic ponity 
Ggnum ſupra indicem 3 nam non torus logarithmus , ſed] 5. 


index eſt negativus; cum ejus numerus - non ſir nthilo ſed}4f- 


unitate minor, Log. B zquivalet huic 8780612 — 100c 
0000, 

2. Reducito 25 ad frattionem impropriam -:=» & huju 
logarithmum ab illius log, ſubſtrahe. 

Not. if leg, B aut ejuſmodt ( negle&td indice ) quz 
ratur inter logarithmos maxime characeriſticz in canone, 
numerum abſolutum ci reſpondentem 9500 invenies , qui 
propter ſignum negativum x eſt *7s. Arque fic ope log! 
garithmorum reduci poſſunt fraftiones vulgares ad dect- 
males, (3) 

Dati logarithmi ( 1. 5782998 ) non majoris indiciy , j ; 
quam 3, numerum abſolutum imvenire / / 

Negle&d indice , quzratur inter logarithmos maxim! V4 
ndicis in tabula , & tnvenietur e1 proxime Xqualis $78 1 - 
983, cjuſque numerus abſolutus 3989, qui pro indice loj jB _ 
garithm1 propofit! erit 37/873 fed 3787, 11 index fuil: $ 


4 


— —— ———_—__ 


ſet 0: *3787, fi index effet 13 378'7, f1 index efler 2 


KC, 
| (4) 
Dati numeri abſoluti infra offs figuras ( 3367894 
logarithmum invenre. 
Sumarur ( 1 ) numerus quatuor primis figuris nume "> 
propotiti conſtans cum totidem ciphris quot ijunt reltqt A 


ejus figurz , & alius numerus unitate excedens cum to 
deni cifris, ſcil. 38670co & 3858000, horumque logarit! 
m1 cum debita charaReriſtica , ſcil. 6. $523031 & 6. 85 
4248 , ( 2) Sumantur tum iſtorum tum horum logacrh 
morum difterentiz , ſcil. 1000 & 1217; item excefſys nu 
meri propoſiti ſupra minorem maumerum abiclu 


> - _ 


_—_ 


Lo garithmetice 


} Difterentia logarithmorum primi 8 2d! duplata, o, «10- 

-450 addatur 3ti) logarithmo 2. 1760913, dabiturque 2, 

865363 logarithmus gri proporttonalis 1n ratione duplj. 

Tata 486, 

Com eadem fit differentia logarithmorum primi & 2di, 

uz 3tiz & gti (ex natura logarithmorum ) ideoque 

Fadem ratio ipftus primi & 2d1, quz 3rij & gti, Pater dif. ; 

: erentiam logarithmorum primi & 2d1'o. 2582725 ſeme 

S \ Wadditam logarithmo 3tij 2. 1760913 facere 2. 431363} 

Q | Jogarithmum yr! tribus f1mpliciter proportionalts. 270 ; & 

11 hxc differentia rurſus addatur Jogarithmo gqti jan T> ( 

[1 { 1nvento ( ſeu quod idem eſt, ejus 'tluplum addarur lo 

| garithmo 3tij ) dabitur logarithmus 3riz 486. his nume-f 60! 
ris 2g0, 270 t11mpliciter proportionalis ; ſed eſt ratiofl * 

| I50 : 486 = 150:: 270 bis = 20:36 bis, per Cor. 22, 1, 8 £11 

q OF. Bits bo | "4: Ti ben 

y Quod fi quzratur grus in ratione triplicata, tripletu 2g 
logarithmorum differentia 3 St-in quadruplicara , quadru- 


\ .Plerur, & fic deinceps. / = a 

8 'Y © 2 3 

Inter duos numeros datos C 8W 129 ) quotcunque me vu 

i dios propertionales invenire, *- con 

x $i quzratur unus , tunc logarithmo prim1 addatur ſemi: CK 

[ , differentia logarithmorum numerorum datorum, & ſumma Ia q 

= | eric log. medi) quzſiti 32. ; ” 

$- | $1 velis duos; 3ria pars differentiz addatur logarithmaſ Pr 

gs: 17 / = datorum, dabiturque logarithmus primt med quz- 5 5 

f | | Ziti 3 cuj curſus addatur eadem pars '3t1a, dabiturque log, ra 

: 1}  2di medij. Si tres cupias , addatur gra pars z 11 quatuor, a 
3 ſ ; addatur gta. & fic deinceps, HERE = 

j ; Pater; Nam numerorum datorim loghrithmi & fic in '* ® 

| ' venti logarithmi ſunt #quidifterentes, ideoque ipfi abſolufſ Pr 

| ti ſunt continue proportionales, Hxc tyronibus abundc —_ 

ſufficiunt, 1 5s 7 
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Trigonometria Plana. 
CAE 1 


I - De Sinibus Tangentibus & Secantibus; 


Definitiones. 


I, Radus eſt 36oma pars circumferentiz, cujus 60tm4 
pars dicitur Minutum primum, & hujus rurſus 
60ma Minutum fecundum , & fic deinceps, 

2, Menſura anguli eſt arcus circuli inter crura anguli 
zqualia comprehenſus pro centro puntum angulare - ha- 
bentis. Hinc , quot gradus continert arcus, totidem dicirur 
angulus continere. 


Linex rex circulis applicatz ad menſurandos arcus ( 
angulos ſunt cord , ſinus, tangentes (F ſecantes. 


3. Chorda arcus eſt rea ejus extremirates conneftens. 
ur CF eſt corda arcus CEF & anguli CAF; item 
complementi eorundem ad jntegrunt circulum, (ſcil. arcus 
CK F. Fig. . 

4. Sinus re&us aticujus arcus aut anguli eſt perdendicu- 
laris duta ab una extremitate arcus ad radium qui tranfit 
per alteram 3 ut CG eſt finus arcus CE & anguli CAE, 

s. Sinus vexlus eſt diamtetri portio inter finum retum 
& circumferentiam : ur GE, Er eſt radius cofinu dimi- 
nurus., 

6. Tangens arcus vel anguli eſt re&a tangens circulu n 


| in uno arcus extremo & terminara ad lineam quz-'a cen *0 


per alteram arcus extremitatem tranſit, ur DE eft ran- 
gens arcus CE. & angult CAE, | 

7. PrzdiQa linea tangentem terminans vocatur Secans, 
ur AD. 

2. Cofinus arcus vel anguli eſt finus complement! ejaſ- 
dem arcus ad quadrantem. Similiter Cotangens, Colecans. 
Sic LC vel AG eſt cofinus arcus CE, BN cotangens, 
A N coſecans, L 2 9. Sinus 


ITO Trigonometriz Playx. 


9.” Sinus totus , ſeu radius , eſt finus go graduum ſeu 
quadrantis. = n COR 
Per Sinus ſimpliciter poſthac iMelliguntur ref. 


DATA 


I, Sinus cujuſvis arcus aut anguli eſt etiam finus com- 
plementi1 ejuſdem arcus aut angul!: ad ſemicirculum vel 
duos re&os : ut CG eft finus arcus KB C aur anguli 
K A C. Similiter rangentes & ſecantes, 


2, Sinus rectus alicujus arcus eſt ſemicorda cjuſdem ar- 


cus duplicati. fic ſt CG=GF=CEF. 

3. Sinus tangentes ſecantes & cordz. continent aliquot 
partes radij centefimas , millefitmas aut dec1es-milleſimas 
&c, pro artificum placito, = 5 

4 Ur cofinus AG, ad finum CG); ita radius AE, 
ad tangentem E D, - . © 7 

"6. Ur tangens E D, ad'radium AE); ita radius AB, 
ad catangentem BN. Item.” Ur cofinus AG, ad radium 
AC; ita radius AE, ad ſecantem A N. wvrd. Frg. 1. 

Hzc gtum & $gtum patent propter: ſimilia rriangula, 


per 26. 3. El. 
PROBE. 7. 


Fig. i» Dato ſmu C G arcus CE, Coſinum L C inve- 
nre. 

| Tn triang. retang. A GC, er cor. 37. 3. eſt ACqe 

AGq+GCq; ablato igirur CGq ex ACgq, reſtar 

C Gq. hujus itaque quadratt numeris expreſh radix eſt 

coſinus quzſitus in canone trigonometrico ponendus, 


PROBL. 2. 


Dato ſim FC, ty. conſequ#nter B F coſfinu : 
Fig, 22 7nvenire arcus dupli ſinum D E. Item data © ſinu 
DE, Q@y conſequenter coſinu* atque ſinu verſa B E, 
E C: invenire arcus dimidi) finum F C. © 
I, In triang, zquiang, FBC, DEC, per 26, 3. El. eſt 


BC:BF;;:DC:DE finum quzſtum. - 
; ; 2, Ob 


ſeu 


Ca” 17 IL 


2, Ob FN [| DE& DF—=FC eft fer 18. g. El. 
EN = NC dimidium finus verfi cognitum. Dein, in tri- 
ang. FBC, rectang. per 2 cor. 22.23. eſt BE: F C:: 
FC:NC, Erg. fer 34.1. eſt BCxXxNC=FCa 
cujus radix eſt jmus quxtitus, 


FAROD be. Þ 


Datis duorum arcuum ſinibus RH, ST, Go 
Fig. 3. conſequenter coſinibus AH, AT; invenire $ P 
 finum ageregati $ L, 
Propter triang. zquiang, ARH, AOP, COT, SCx, 
eſt AR:RH::AT:TG=CP, & AR: AN:15 91 
SC, ſedeſt SC-þ CP = SL {inu1 quezfito. 


FROBL. 4 


Datis duorum arcuum ſinibus HR, SP, 0 
conſequenter coſinibus AH, AP; invenire ST 
ſfinum differentiz S R. 

Eſt AH:HR::AP:PO, quz ablata ab SP relinquit 
S O, Rurſus eſt AR: AH::SO:5T tinum quefitum, 


PROBL. 5. 


Datis cujuſuis arcus C E ſimu & coſinu CG, 
AG; invenire ejuſdem tangentem D E, Et dato 
coſinu , ſecantem A D. , t 

i, Eſlo AG:GC::AE:DE tangentem quzfitum, 

2, Fiat AG: AC::AE: AD ſecantem quzfitum, 

Alia non pauca ſunt hujuſmodi problemata que con- 
ſtruend! canonis Trigonometrici laborem minuunt ; ſed 
quoniam hxc per ſe ſola 1d opus poſſunt , ea tyronum in- 
ſtru&iont ſufficere arbirramur. 


PROBL. 6 
 Canmem ſinuum tangentium CF ſecantium ope prx- 
cedentium conſtruere. 


Quad ad finus, Supponarur radius in quotcunque par- 
| L 3 ics 


Fig. 3. 


Fig. Is 


T2 Trigonometrie Plane * 
res #quales diviſus, wv. g. in 10000000000; huic per 40, 
4. El, #qualis eſt corda 60. gr. 1deoque per 3 dat, dimi- 
dium ejus eſt finus 3o gr. Et biſecando hunc arcum pex 1 
dy 2 Probl, habebitur finus arc. 18. gr. & hunc fimiliter 
biſecando , ſinus 9 gr. 30 m. Ita continuando procedatur 
in ſinibus ſequentium arcuum inveſtigandis , donec per- 
ventum fuerit ad finus quoſdam inter ſe habentcs ratio- [ 
nem ſenſibiliter ſeu fere eandem, quam 1pf1 arcus habent 
( quod poſt duodecim ſubdivifiones continget ) ici}, | *2 
ad 5113218 ſinum arcus 1' 97578125 m. & 2556609 finum | Þ 
arcus o' 8789062 m. quorum 1lle finus eſt hujus duplus, ja 
Jicut ille arcus hujus, Igitur ob candem fere rationem 
fimiliter inter o' 878906525 m. & 1. m. quZ inter horum uſ 
finus , dicito eſt arc. o' 878906525 m : arc. 1 m.:: ſn © 
2586609 : 2908830 vel fere 2909000 finum unius minuri,  *!! 
Jam cognitd ſinu unius minut1! inveniri poteſt finus | © 
duorum minutorum per 2 probl. Er cognitis finu duorum £ ®F 
& ſinu unius , invenir! poteſt finus trium per 3 Probl, & | ©! 
fimiliter ex ſinu trium & fſinu unius , finus quatucr 


minutorum , & ita deinceps uſque ad $go gr. tal 
Quod ad tangentes 8& ſecantes, ex Jam cognitis fini- Ri 
bus per Probl. $. inveſtigar! poſſunt, & 


Inter alias propoſitiones quz hanc vulgarem metho- 
dum canonem Trigonometricum conſtruend! facilitant, ; 
apud Deſchales quaruor habenrur , quibus per ſolam addi- dl 
tionem ſinus omnium arcuum ſupra 60 gr. & omnium 
Inter 3o & 60 per unicam radicis quadratz extract 1n 
onem inveniuntur; item tangentes arcuum ſupra 4 21. cia 
per unicam duplicationem & ,unam additionem; item tat 
ſecantes omnium arcuum uſque ad go gr. uno fempaſ pr: 
Intermiſſo, per unam additionem. Verum conſults ryro- | 
num captu, eas miſſas facimus , alialqque fimiliter me ye 
thodos canonem conſtruend!, rac 
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' 40, 
Ini- 
Der 1 
liter 
latur 
per- 
atio- 
bent 
{c!}, 
num 
plus, 
nem 
2rum 
*: ſin 
nutl, 
{inus 
Orum 
bl, & 
Atul 


{101- 


etho- 
Iranr, 
addi 
Nnium 
tract! 
45 8s 

Item 
-mper 

tyro- 
-- IF" 


De 


CAF 1 


— 


De Logarithmis Sinuum Tangentium & 
Secantium, qui Sinus Tangentes & 1e- 
cantes artificiales yulgo dicuntur. 


I pro radio naturali 10000000000 ſunt computart, 

ut inde exattiores fint; quod in cauſa eſt , cur 
radius artificialis pro charaReriſta habeat 10 : ut pl. r!- 
mum tamen pauctortbus conſtant figuris , rcliquis caicult 
facilioris gratia abſciihs. 

S1 canon Logarithmorum exſtarer pro omnibus numerts 
uſque ad 1000co00000, per ſolam tranicriptionem ex 1Hto 
canone conſtrueretur tabula tinuum trangentium & ſecan- 
tlum artifictalium; ſed cum infiniti forert laboris canonem 
ejuſmod!1 condere , ad artificialium tabricam adhibenrur 
operand! compendia , quz atringere non patitur hujus 
epltomes anguſtia, 

Datis finibus artificialibus facile habentur ejuſmod! 
tangentes; cum enim ( per. 4. dat. ) fit co. : ſin. * : 
Rad, : tang, coſinus artificialis ſubducus & ſumma rad! 
& finus artificialium relinquit rangentem artificjalem. 

Similiter & ſecantes artificiales z nam cum fit coſ. : Rat. 
:: Rad, : ſec, cofinus artificialis ſublatus ab artificial1 ra- 
dio duplicato relinquit ſecantem artificialem, 


Not. 1. Tangentes & cotangentes artificiales ſunt fibt 
invicem complementa arichmetica ad duplum rad) artift- 
cialis. Nam ( per dat 5. ) eſt rang.: Rad, : : Rad. : co- 
tang. Item cofinus & lecantes artificiales : ut pater ex 
PrXc. proport, Be 

Not. 2. Secantes artificiales, ob facillimam ipſarum in- 
ventionem , in perpaucis. tabulis haberi, idque fine cha- 
raeriſtica, & tunc vocari finuum complementa arirhme- 
rica , ad radium ſcil. artificialem. Sic 9g. 8810448 artif- 
cialis cofinus arcus 40 gr. 3o m. ſublatus I 10. oo00000 
relinquit 1189545 pro complemento arithmetico uo , 
cui 11 radtum addas , ſeu <cjus indicem 10 przponas, ſic 

10, 


_ > 


Trioonemetriz Plank 


14 


IO. I189545, dabitur ſecans artificialis Pro 4O gr. 20 m 
Przcedens lubſtratio confius i radio facilius fir, pon 
{ingulis ejus figuris ſubſtituas earum complementa ad 5, 
{ed pro dextima complementum ad 10. 


Pe  EEEEIECg 
— 


_— 


_ Canonis Trigonometrics Uſus generaliores, 


Cs J | 
Dati arcus vel anguli ſinum tangentem aut ſe- 
cantem , ſroe naturalem ſrue artificialem invenire, 
Et contra. 
Ropofiti arcus gradum pete in vertice paginZ , ejuſ- 
que minutum in latere, & ex adverſo minutorum 
quzſitum invenies in columella ſub debito titulo. Alre- 
rum ex hoc patet, S1 quzfitum non reperiatur in tabu- 
Iis, ſume quod proxime illi xquatur, ut praxibus vul- 
garibus ſufficiens, 
| S1 arcui aut angulo adhzreant minuta 2da, ejuſque 
{inum aur tangentem &c. accuratum velis; utere parte 
proportionali, Ita fi angulus proponatur 35. gr. 24. m, 
36 ſec. quzraturque cjus finus naturalis quam exatte ; 
. proxime minor in canone eſt 5934189, ſin. 35 Z&r. 24 
' 7, hujuſque differentia a proxime ſequente eſt 2341 ; 
per reg. proport. dic, eſt 60 ſec: 2341:: 36 ſec.: 1404 
addendum finu1 35 gr. 24 m. unde habetur $935593 
fin. quefir. | : 

Si vero hoc ſina datd quzratur arcus, tunc dicito , 
eſt 2341 : 60 ſec. :; 1404: 35 ſec. addenda arcui 35 
gr. 24 m. Similiter de fin. rang. &c. artificialibus. 

Not. Perinde eſt ſubſtrahere logarithmum , ac cjuſdem 
complementum arirhmericum adderc 8& a ſumma au- 
ferre 10. 0000000{, ficuti vice ſubſtraftionis 3 ab 8, 
fi addas 7 ( complementum ejus ad 10) & a tumma 
guferas 10, utrobique _— Go 

2 
Dati arcus cordam invenire, Et & Contr. | 

17. Sume finum dimidij arcus propoſtti , hujuſque du- 

plus eric quzit, 2. Sit 


f 


mma 


du - 
ant 


2 C A P. | = TIF 


2. Sit corda 4175304, hujus dimidium 2089682 inve- 
nies 1n tabula finuum elſe finum arc. 12 gr. 3 m. ac pro- 
inde arc. quzfit, eſt 24 gr. 6 m. Urrumque patet ex 
dat. 2. huj. | 

Not. S1 1n uſu finuum tangentium & ſecantium natu- 
raltum laborem minuere velis , duabus aut quatuor ulti- 
mis figuris mul&are potes , prout opus tuum patitur , 
quemadmodum finus in canone duabus multantur per 
punctum, 

De complementis arithmeticis & ſecant, artificial. 
hattenus dictum in duob, notand, prec. 


C23 


Dati arcus ſinum verſum artificialem invenire. 
Eft contr, 


rt. Ab artificiali finu dimidij arcus propofit1 aufer ſe- 
miradium artificialem ſeu finum 3o gr. Ratio eſt, (vid. 
fig. 2. ) In triang. retg. BFC, DEC, per 26. 3, El, 


eſt BC:CD vel =BC:FC::FC:EC. 
2. Semiſumma ſinus artificialis 3o gr. & finus verft ar= 


rificialis propofiti eſt artificialis finus rectus pro dimidio 


arcus quzfiti. Pater ex priore. 


C AP, Fkh 


De ipſa Triangulorum rettilmeorum reſolutione, 


THEOR, - in; 


In triangulo refangulo ABC, fi alterum E 
cruribus anguli rei fiat radius , Reliquum erit 
anguli oppoſiti tangens , hypotenuſa vero ſecans. 


Ic fi dufto arcu CE fiat AC radius, evadunt C B 

| tangens & AB ſecans anguli A. Similiter facto C B 
radio, AC erir tang, & AB ſec, anguli B, Hzc pa- 
| rent 


Fig. 4- 


I6 Trigonometrizs Plane 


tent ex 6 & » def. huj, Ac proinde eſt B C : Rad: : : 
CA:t,B,&BA: ſec, B, 


THEOR. 2, 


Fig. 6. 6 In triangulo refilineo , latera ſinibus angulorum 
oppeſitorum ſunt proportionalia, 

Sir ( 1 ) triang. acutang. ADE circulo inſcriptum & 
latera habens biſe&a , ut in « fig. Ex 4 def, -DE vel 
DN eſt finus anguli DON=DAE, per 11. 4 El. 
Similiter DS eſt finus ang. AED, & AL fin. ang. 
ADE, 

Sit (2) ut in fig. 6. triang. obtuſang. ad D, ha- 
benſque circulum fibi circumſcriptum. = AE vel EN eft 


fin. ang. MOE, 7.e. anguli C, per 11. 4. EL. ſed per 
36. 4. El. eſt C+D= 2 re. Erg. EN eſt finus 
utriuſque C & D, per dat. 1. Przxterea art in fig. s, oftend1 


, poſſunt -DE & -AD eſſe ſinus angulorum: oppoſi- 
rorum, 

3. S1 triangulo refang. circumſcribatur circulus , pater 
per 13: 4. El, angulum reQum tore in peripheria & hypo- 
renuſam tranfire per centrum; atque fic hujus dimidium 
ſeu radium efle finum angult re&!, Et quod ad reliquo- 
rum laterum dimidia, patet ex dar. 2. efſe finus angulorum 
oppoſitorum. Cum igitur in omni triangulo dimidia la- 
rerum fint finus angulorum, fintque rota ad rota , ur di- 
mid1a ad dimidia, erit DE: AD: : ſin, A: fin, E, &c. 


Q. E. D. | 
THEOR. 3. 


In omn! triangeulo reailines 4CB, Ut GB 
Fig. 9, ſumma crurum anguli content! 4, ad ipſorum diffe- 
| rentiam BD; Ita tangens G C ſemiſumm# an- 
gulorum ijs oppoſitorum, ad D E tangentem ſemidif- 

erentiz eorundem. 


DuQo circul6 ad intervallum AC, & DE [| GC, du- 
CAnceur 


CAT 17 


ducantur reliquz linex, ur in fig. patet eſſe GB =AB 


+AC, DB=AB—AC, Item per 2. 3. El ang. 


GAC= ACB-E-CBA, & fer 11, 4. El. ele ADC 
ſeu DCA= > GAC=C+B cjuſque tangentem efle 


2 
GC, poſito ſcil. CD radio. Item exceſſum anguli ACB 
ſupra ſemiſummam ACD velADC, ſcil. D CE efle dif- 
ferentiam alterutrius ACB, ABC Aa ſemiſumma, vel 
efſe corum ſemidifferentiam , hujuſque tangentem efle 
D E, eodem C D manente radid. 

Tgicur 1n triang. #quiang. GCB, DEB, (ob DE [| 
GC, & ang, B communem ) erit per 26. 3. ELL GB: 
DB::GC: DE, ze, AC ++AB:AB—AGC:: tang. 
C+B: tang. C—B, Q.E.D.. 

2 2 


THEOR, - 4+ 


In omni triangulo refilineo, ut vera baſis A E, 
Fig. 8. 9. ad ſummam crurum AC : ita eorum differentia. 
A F, ad baſin alternam AT, 

Quovis latere A E pofit6 pro baſe, & dudto circuld ad 
intervallum cruris minoris D E, item tangente AG, &c. 
Erit per 16. 4, EL, CAXAF=AGq=EAxAT,Erg. 
per 30. 3. eſt AE:AC:: AF:AL QED. 

Not. Si maximum latus fiat bafis, runc bafis vera exce- 
det alternam; alias minor erit, Hoc logarithmos vix re- 
quiritz-ſequens vero cum logarithmis eſt iſto multo expe * 


diti1us. 
THE OR, fs ad, idem. 


In omni triangulo refilines BC D, Si ſemidif- 
ferentia cruruim DB, BC addatur ſemibaſt 


Fig. 10, = DC, eidemque detrahatur; Tunc erit, Ut refan- 


gulum crurum , ad refangulum ſumme to reſidui; 
Ita quadratum radi), ad quadgatum ſinus ſemian- 


guli comprehenſi = B, 


Triangulo 


© "1 


13 Trigonometriz Plan 
Triangulo circumſcribatur BDEC, biſecetur ang. B 
per retam B E, in quam cadar perp. CR, fiat DP [|| 
CR, unde ang, ad H&R ſunt ret, & BG=BD, 
DHD=HG. Fiat HZ [| GC, eritque per 9.3. EL. HG 
vel DH=ZC, & GC = HZ; qui biſefa in R, cir- 
ca diam. HZ, ducatur circ, HR Z, eritque CR— 
DP ( nam eſt ang, ret. H—=P in ſemicirc. Unde 
per 9. 2. El, erit PZ j| HR; fed exconſtr. eſt HP || 
RZ, Erg. per 7.3. El. eſt RZ —=HP; ideoque CR— 
DP.) ducatur denique CE, ipfique a centro perp. AS. 
-+Hoc fatto ex jw eſt ang, DBE=EBC, ideo 
per 24. 4. El, arc, DE=ZEC, unde diameter AE biſe- 
cans arc. DE © hiſecat cordam D C ( Nam fi intelli- 
gantur duct AD, AC, tunc in triang. DRA, KCA, 
eſt DAZAC, AK commune, & ang. DAK — 
RAC, per 24. 3. El. 1deoque per 10. 3, eſt DE—=KC) 
Atque fic DK ſeu K C eft ſemibaftis. 
Inſuper , propter GC—=HZ & GB—=BD, eſt GC 
vel HZ difterentia crurum, KZ vel KM ſemidiffe- 
-rentia; igitur DM eſt ſumma ſemibafis & ſemidifte - 


*rentiz crurum , & DN refiduum ſeu earum difterentia. 


Denique pofito A E radio, erit ES finus ang, EAS 
vel EB C. Nam per 11. 4 ELeſt EASZ=E A C= 


E BC 

In triang. igitur zquiang. EAS, BDH, BCD, ſunr 
AE:ES:: BD: DH, & AE:ES::BC:CR vel 
DP; Erg. per c. 21. 1-El. eſt AEq:ESq::BDxBC: 
DHxXDP vel DMx DN ( ſunt enim h#c zqualia per 
T Coro IG. 3. ) 7. &. Q. Rad. : q, fm. —B:: BD «BC: 
DC+BC—BDxDC—BC—BD. Q. E. D. 

2 2 2 2 


Conſettarium Generale, 


Ex przcedentibus patet , In quovis triangulo rectilineo 
tribus cognitis, quorum unum falrem eſt larus , quartum 
inveniri poſſe. | Hoc in quatuor problemata ſequentia 
dividitur. In horum figuris Not. terminos datos per vIr- 


a 0 per duo Puncta, 
gulam notari, quzirum Ty P wo PROBL, 


CAFE IS I9 


PROM LL. 


Datis duobus angulis cujuſuis trianguli refiline? 


| Fig. II. ABC, @y unolatere BC, invenire quodvis re- 


Iiquorum A C. 


OE AO OA AE EE ge - ” __—_ 7 
a pe "= 
a» at — % , p : 
ET mm th FELONY 


Per 2.th, eſt fin. ang. A: gr. Mm. 
BC:: ſin. B: AC. Igiturſi] s, A.| 104 54. | 96637. 
2dus terminus multiplicert | : BC. 210. 
3tlum, & primus dividat pro- |: :5. B.| 3s, 06. | $7g00. | 
ductum , dabitur quzfitum. | : AC, 1249 | 
ut 1n 1. ſchem. Facilius, | 

E ſumma logarithmorum Log. | 
2d1 & 3tiz aufer log. primi, | B Cc, |2- 3222193 
dabiturque Log. 4tiz utin| «< B, |9. 7596918 | 


2 ſchem. Vel, ſimul addan- 12. 081891z | 
tur compl, arithm. primt | <A, lo. 6881462 
& reliquorum logarithm1 , & | AC, 

ab indice ſummz aufer 10, 2: 9074. moe 
ut in 2 ſchem, Simulicer in- 


«| 9. 7599718 
*1 2, 0967449 


S1 latus quzfitum fir hypo- |: :5. 
tenuſa rectanguli, ut in Z; | : 
runc facilius dicito per 1 th, — 
Ras,: BT :: fe GC: AG 

Ec fi quzſitum A C fit alterum e cruribus anguli ret, 
ut in X; tunc per 1th, tacilius fic, Rad.: BC: : tang. 
B:AC, 


FRODBL 3% 


Datis duobus trianguli lateribus BA, BC, 
cum angulo C uni eorum oppoſito 5, reliqua invenire. 

Ang. A facile fic. Per 2th, eſt AB:s,G :: BC: 
S. A. 

Invento ang. A, habetur B; quo cognits , invenitur 
AC per 1 Probl. 


Not. Przcognoſci debere_ etiam ſpeciem anguli quzfſiti 3 
Nam 1 in obliquangulo CB A ſupponatur acutus , ficuti 
reyera hic eſt, inde in latere quzrendo A C, dabitur 

| Vera 


Fig. 12. 


S. A.[0. 0148538. C0: 4re| 

venitur reliquum latus. : B. C.| 2. 3222193 | 
x S. B © 

A.C 
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20 Trigonometrie Plane, 
vera qQuantitas CA; fi autem ſupponatur obtuſus , con- 
tra quam eſt ; tunc ex ijſdem CB, BA, C, invenic- 
tur tantum quantitas CO, latere quzſito minor. 


PRUNDE 2- 


Fig, 13} Datis duobus trianguli lateribus A B, BC, Gf 
B contento, invenire reliqua. 
Cum per 3 th. fit AB+BC:BC—AB:z: tan. 
AF+C: tang, A—C, fi hzcſemidifferentia addatur 
2 2 
ſemiſummz angulorum A & C, dabitur major ang. Az; 
f1 vero ſubſtrahatur , dabitur minor C. Et tunc A QO. per 
probl. r, | | 
$1 triang. fit retang. ut S, hoc facilius fit poſito B C | 
radid ; eſt enim per 1th. BC: Rad.:;:AB:r,C, Er 
poſits AB radio, eft AB : Rad, :: BC: ?.A, Item c 
AC: ſec. A; Et invertendo etiam. | { 
Quad fi in triang. reftang. ex datis duobus lateribus 


_ quzratur zttum, hoc fit per ſch. 37. 3. El, Sed ex ſt 
-# datis hypotenuſa & uno anguli re&! crure alterum 1n- ſ1 
' venitur multo facilius fic. Vid. fig. 14. Cum per 1 c. 22. 2. « 
fit DC:AC:: AC: CE; ſemilogarith. refanguli ſ1 
DCxCE i.e. AB BCxXCE, erit log. latcris lo 
A ©, Similiter invenitur BC, f1 A C fiat baſis, P1 
PROBL. 4. uſ: 

at 

Datis emnibus trianguli lateribus invenire an- von, 

gulum. al. 

Pro majore angulorum minorum .E fic. Vid. 8. fig. Po- DD 
firo latere maximsd 'pro baſe vera, eſt per 4 th. AE: gle 
AD+DE::AD—DE:ATI baſin alternam; hac ſub- met 
lati ab AE, refidui dimidium B E-erit baſis reQtan- Sari 


puli DBE. Dic igitur, per 1, th. eſt BE: DE: : Rad:: 
ſec, E. Hujus ſecantis (fi artificialis fit ) compl. arith. 
ad 20. 0000000 eſt artificial, cofin. angul: E. 


Pro minore angulorum minorum A, Refidui my 
all 


_— 0 wo 


CAP It 2%, N 
bafi alternz additum dat A B baſem reQanguli ADB; . 


dic igitur, ſt AB: AD:: Rad. : ſec. A, 

Pro ang. max. E fic. Vid. 9, fig: Inveniatur ut ante 
baſis alrerna A I, unde ſublata baſe veri, refidui dimi- 
dium ED erit baſis retanguli EDB. Dic igitur , eſt 
EB:ED:: Rad, : ſec. ang. acuti D E B, quo ſublatd 2 
180 gr. reſtat ang. AE D quzfit. 


Fig, 10. Aliter per logarithmos (s facilius. 


Semidifferentia crurum anguli quzſiti DB C ». g. ad» 
datur & ſubſtrahatur ſemibafi D K , unde habentrur ſum- 
ma & reſiduum 3; Et quia per $. th, eſt retang, crurum 
ad rectang. ſummz & refidui , ut quadrat. radi) ad qua- 


drat, ſinus ſemianguli ; D B C; Si ſumma logarichmorum 


utriuſque cruris ſubſtrahatur e ſumma logarithmorum pre- 
dictz ſummz# , refiduj & dupli radi) artificialis , relin- 
quetur log. quadrat! ex finu ſemiangult quazſitt ,. ſeu 
ſemiangult duplus ſinus artificialis. 

Ratio calculi pater ; Nam uterque ſimul logarithmus 
ſummx & reſ1dui eſt log. rectanguli horum , & hic 
ſimul cum duplo radio artificiali eſt log. product ex 
rectangulo & quadrato rad1j naturalis : Item , uterque 
ſimul log. crurum eſt log. rectanguli crurum ; quem I 
log. iſtius producti ſubſtrahere , perinde eſt, ac ipſum 
productum per rectangulum crurum dividere. 

Vel vice ſubſtractionis , addantur logarithmorum utrt- 
uſque cruris complementa arithmetica ad 10. oo00060, 
atque ſic patet , a tota ſumma auferri debere 20. 000- 
0000, propter duo complementa addita. Vid. Not. I. 


aſe Can. Trigon. 


Ac proinde in hujus problematis calculo ſufficit, (1 ne- 
gleto duplo radio artificiali, fimul addantur comple- 
menta Arithmetica logarithmorum utriuſque cruris & l1o« 
garithmi ſumme & reſidut, | 


Trigonometria 
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Trigonometria Spherica 


Prout a Nobli e Merchiftony Barone contracts 
fuit & explicata per partes circulares. 


CAP L 
De Precognitis quibuſdam; 


Definitiones, 


Oy maximus dicirur quo major duci nequicr 
in ſuperfice ſphzrz. ; 
2, Menſura anguli ſphzrici eft arcus maximi circult in- J 
ter anguli crura ad quadrantes extenſa pro polo punttum 
angulare habentis : dicirurque ſuo angulo xqualis. 4 
3- Triangulum ſphzricum de quo hic agitur , tribus 
conſltat arcubus maximorum circulorum, quorum finguli Pe 
ſunt quadrante minores. Eſtque vel rectangulum vel obli- pk 
quangulum. | 
4- Sphzricum re&angulum hujuſmod1 eſt quod unum fer 
habert angulum rectum, Obliquangulum quod nullum. tr; 
s. Anguli & latera trianguli ſphzrici yocari poſſunt gu 
EJus partes. | Bi : 18 
6. In ſphzrico retangulo crura anguli ret! & reliqua- 
rum partjum complementa ad quadrantem vel angulum 
retum vocantur-parres circulares, vid. fig. 15: 
7. Dum duabus dartis partibus circularibus ( fimul cum X 


angulo reQo, qui incognitus efle nequit ) quzrirur ter- 
tia pars circularis ; harum wium uni reliquz vel adjacent, jore 
quz proinde vocantur Extremz adjacentes ; vel neutra 
adjacer, dicunturque Extremz oppotſitz ; & 1fta una di- 
citur Pars media, | | 

. . Sic inreFanz. ABD, parti mediz compl. ADB ſunt AB 
Gy compl. AD extremz adjacentes; ſed D B 0 comp!. 
ADB extremz oppoſitz. Item parti medixz D B ſunt compl. 


ADB (5 AB adjacentes ( nam ang. ref, B non inter- 
rumpit. 


*Y 


CAFE Hh . 23 
rumpit adjacentiam , quia nn numeratur inter partes circula: 
res ) ſed compl. AD. & compl. DAB ſunt oppoſite. to ſic 
de czt, 


8, Latera dicuntur angulis zqualia , cum ſunt eorun 
menſurz. | 


Quod ad reliqua circulorum maximorum triangula przter jar 
dicta , wel reſolutione non egent , vel ope diftorum reſoluuntiy 
Nam ſr: duo latera ſint quadrantes, ut in triang, FBG, Fp, 
1s. patet latera eſſe angulis oppoſitis #qualia. 

St: unum latus fit quadrans, ut in triang. GAD; Anzili 
acuti minores ſunt lateribus oppoſitis , ut ex figura patet 5 


ſed produftd uno laterum quadrante minorum, ut GD, (ad 


quadrantem, duffoque arcu A B, habebis triang. re, DAB 
prioris partibus circularibus conſtans. Nam D B eft comple- 
mentum lateris D G ad quadrantem, ang. B A D eft oms 
plementum anguli GAD ad redum, AD B complenien* 
tum anguli G D A ad duos refs, (ff 4A B menſura anguli G, 

Si unum E lateribus quadrantem excedat ; tunc arcus per- 
pendicularis in illud ab angulo oppoſito cadens dividet trian 
gulum in duo reangula. | 

Si duo denique latera quadrantem excedant ; tunc his ag 
ſemicirculos produdtis atque fic concurrentibus , aliud habebi. 
triangulum , cujus partes vel exdem ſunt 'cum partiþys trian 
guli propoſiti , wel earum complementa ad ſemicyjculum ſe 


I80. gr. 
THEOR., T2. 


Diameter eft maxima refarum intra ſphzram. 


Nam fi ad extremitares cujuſvis alrerius intra ſphzr: 
ducantur duo radi), hi ſimul ſeu diameter ſunt ea o 
jores , duo nempe triangull latera reliqus, 


TEHEEOLR. 2 


| Idem eft centrum ſpharz @ circuli in ea mag, 
Circuli maximi diameter eſt maxima reQarum 
ſphzram ( alias in ſphzra circulus maximo majorflict 


poſicr, gjrea peta (cid, _ diametro guaje" Þ 


% 
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Trigonometria Spherica 


Prout a Nobli e Merchiftonij Barone contracts | 
fuit & explicata per partes circulares. | 


CaT 1 
De Precognitis quibuſdam; 


I. Irculus maximus dicitur quo major duci nequir 
in ſuperfice ſphzrz. 

2, Menſura anguli ſphzrici eft arcus maximi circult in- 
ter angul! crura ad quadrantes extenſa pro polo puntum 
angulare habentis : dicirurque ſuo angulo zqualis. 

3- Triangulum ſphzricum de quo hic agitur , tribus 
conſtat arcubus maximorum circulorum, quorum finguli 
ſunr quadrante minores. Eſtque vel rectangulum vel obli- 
quangulum. 

4- Sphzricum re&angulum hujuſmodi eſt quod unum 
habert angulum re&tum, Obliquangulum quod nullum. 

s. Anguli & latera trianguli ſphzrici vocari poſſunr 
EJus Partes. | 

6. In ſphzrico retangulo crura anguli re&ti & reliqua- 
rum partium complementa ad quadrantem vel angulum 
retum vocantur-parres circulares, vid. fig. 15: 

7. Dum duabus datis partibus circularibus ( fimul cum 
angulo reQo , qui incognitys eſſe nequit ) quzrirur ter- 
tia pars circularis ; harum wium uni reliquz vel adjacent, 
quz proinde vocantur Extremz adjacentes ; vel neutra 
adjacet, dicunturque Extremz oppoſitz ; & iſta una di- 
citur Pars media, | | 
. . Sic in refanz. ABD, parti mediz compl. ADB ſunt AB 
& compl. AD extremz adjacentes; ſed D B & comp!. 
ADB extremz oppoſitz. Item parti medixz D B ſunt compl. 


ADB & AB adjacentes ( nam ang. reF. B non inter- 
| rumpit, 


} 
Definitiones, | 


j 


Trironometriz Spherice 


d Per prac. eſt diameter ſphzra; Erg. ejus punftum # 


lium eſt punftum medium diametri ſphzrz; ſeu maxi- | 
circult centrum eſt centrum ſphere. | 


TL HED. - 3: 


Maximi circuli ſe inuicem biſecant in dugbus 
punGs oppoſitis, Ttem biſecant ſpozram. | 
Torum plana, atque fic horum ſe&tio communis ( quz | 
3. AX. 5. EL, lo recta) per pr&c. trantic per iphzrz | 
trum, unde ſefio hxc eſt diameter ſphara; ſed tranſit 
m per interſectionum puncta in ſuperficie ſphere, 
patet;z Erg. hxc puncta ſunt oppoiita,  Q. E. Þ. 19. 


-ter 2dum : Nam communis planorum ſectio eſt ucri- | 


jae circult diameter. 
Pater Item 3tium , Nam ſphara a piano circult maxi- | 


| ( quod per pr#c. tranſit per ſphzrz centrum ) di- 
ain duo ſegmenta, fi hzc fibi invicem interius ap- | 
centur, ut baſes propter zqualitarem congruant , 
ic corum ſuperficies ſpharicx etiam congruent , allis. | 
ines rectx a centro ductz ad iſtas ſphzrz ſuper- | 
tes non forent #quales; Q, E. A. Erg. ifta ſegmen- 


ſunt xqualia, Q. E. D. 3*. 


—_ 


OR. MHinc, Circulus maximus 4 EG F tranſiens per 
polos alterius ABF, eum ſecat ad angulos rectos, 

Fig. I 5» 

Fiar F A quadrans; FG diſtantia poli G a uo cir- | 


FA eſt quadrans, fimiliter AG qui eſt menſura 
ayli F eſt eriam quadrans, ideoque ang. F eſt rect. 


THEOR. 4. | 


[| 


Fl. 15. Omnes ſimul anguli cujuſuis trianguli ſpherict 


+» >&Q 


ſunt majores duobus refs. 


{De rectang. ADB, eſt GB=GF, ſed eſt GC< 
| gen. obliqud , ideo eſt CF ſeu ang. 
j1> DB. Similiter probatur efſe arg, ADB > 
1DB, DA & BA liniſtrorſum producantur ad 
4 quadrantes 
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quadganres uijue, Trirur eft trianguli rectanguli GCD 
ang, GDC vel ADB >GC; fled eftang, DAB= 
CF, Erg. avg. A+D >rect, ac preinde omnes fimul 
majores duobus, 

2, De obl:tquang. vid. Y 17. fig, ductd perpendicu- 
lari , eſt ang. A + ADB > rect, & E+EDBD 
rect, Ideoque A + D-- E > 2rect. 


C OR, S! trianzuli ED A latus E 4 quadrante minus 

Fig. Y. magls accedat ad quadrantem quam angulus oppoſt- 
tus D; Ertit hic angulus quadrante major. 

Dicatur acatus. Ex hy», func EA & D quadrante mi- 

nora; ſed ex hyp, EA magis accedit ad quadrantem , 

quam D;. Erg, eſt EA > D, Q. E. A.- Menſura 

enim angul1 acurtt ſubtendir ecjus crura ad quadrantes ex- 


tenſa, 
THEOK 4 


S: tres circuli maxim ſe invicem ſecando confi» 
cant triangulum AED, eorumque poli fiant 
Fig. 18. puntta angularia alterins trianguli FG H, Erunt 
latera prioris #qualia anzulis poſteri2ris , Of anzull 
prioris #qualia lateribus poſterioris; fi tantum pro 
maxim) latere vel angulo ponatuy ejus comple» 
mentum ad ſemicirculum, 

Polus circuli BDC eft G, circuht ODT eft F, cir- 
culi AMP eſt H. NM eft menſara anguli PAE, OC 
anguli ADE, LP eft menſura anguli DE M comple- 
menti ſcil. anguli D E A ad femicirculum. 

Dem. Eſt quadr. FN — HM quadr. fed eſt NH com- 
munis, Erg. eſt FH—MN menſurz anguli DAE. 
Similiter eſt GF = OC menſurz anguli ADE, & 
GH= LP menſurz complementi anguli AED ad ſemi- 
circulum. Similiter probatur A EB =M P menſarz an- 
gult GHF, EC—=LC menfurz anguli 3, & A-D= 
N O menſurz complementt anguli G F H ad ſfemicirc, 
Erg, latera prioris zquantur angulis poſterjorts, & an- 
ouli prioris lateribus —_ Q. E. D. 


COR, 


26 Trigonomttri Sphzricx. 
C OR, Hinc ſequitur angalos trianguli jpharici poſſe mu- 
tart in latera ; Et e contr, 


SCHOL, De Analctrmate. 


Ole in pundto orientis exiſtente, fi prope planum 

verticale ortum reipicicns ita ſtatuarur ſphara, ur 
meridianus ſuvs coelt meridiano correipcrndeat, & Ari- 
etis Pprincipium fir in horizonte ; runc propcer 1olis I 
nobis diſtantiam que ſupponarur 1nfnica , ejuſcue radios 
propterea plane parallelos, ira fe havetir ſpharz pro- 
JjeRio ſeu umbra in plano pradifto. Vid. Fiz 10, 

i. Meridiant uinbra eric circulus H Z ON; Qucnj- 
am radii in planum meant perpendiculariter iticidunt, 

2 Umbtrz korizcntis HO , Eclipticz E C, Afquatoris 
AQ & ountm circulorim iis parallelorum , jrem 
coluri aquinofiails ſeu circult hor? fextz#, crunt liner 
re&z com ſvis diamerris coincidertes, Quoniam rad; ſo- 
lares in corum circumfterentias taprum cadunt, 

2 Omres circul! per utrumque mund1 polum di:&t 
( przter circulum horz ſext# ) umbras projicient ellip- 
| ricas eu quai; ovalzs, Quor'am 1n ecrum plara rad1j oblt- 
gue cadunot, Sitzliter omnes circiilt per Zenitty & Nadir 
tranſeunces, prxter primun; verticalem per orientis & Cc- 
| cident!is pun&ta duftum 3 hujus enim projetio eſt linea 


recta ZN. Hxc onnia patent 

Ulter'ts paret , quod ſemidiametcr quzxliber, ue FX, 
ſuvm cu2drantem hic repr#'entans 4 radijs folaritus par- 
| alfelis dividicur in ratione i{;nurm 5 cum ifti cuadrantem 
ſecanres in 1emidiamerrum A, X perpendicu/ariter inci- 
dant, Sic ab X ad circuium hore gre puncratum ex- 
tenditur finus 15 graduum zgquatoris, tnum arcum 1deo 
repraſcntans; & tic de cx, 

Similis proriys eſt heriſphzrij occidentalis projectioz 
ur:de anuiemn i ucrumque hemiſpharium alternis vici- 
| bus rerrxſertat, Sic X E ecliptice primum quadrantem 
repreſentat. 7. X ſecuadum, X C tertium, & C X quar- 

Ft tum, & 1ic de CXt, 
|| CAP. 
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De ipſa Triangulorim Sp4zricorum reſolutione, 


LEM K 


In trianguls ſphzrico reangulo ADB, Ut ft- 
mis baſis A B, ad radium 4 Mz, Tta tangens per 
pendicularis BK , ad tangentem anguli ad baſum 
M L, 


Fig. 20, LEM. 23. 


Ut ſinus hyb»rtenuſe AD, ad radium A TI; Ita 
ſinus perpendicularis D F, ad finum anguli ad ba- 
fim A I. ; 

Utrumque patet, Nam 1n analemmate ADB reprz- 
ſentat triangulum ſphzricum reciangulum ad B, ita ut 
AD reprzientatis hyporenuſam fir ejuſdem finus; A B 
repr#ſentans bai.n tic baſeos finus; curva D B reprzſen- 
ret arcum perpendicularem, cujus finus eſt DF & tan- 
gers K B, IH eſt ſinus anguli ad baſſm DAF, & LM 
tangens, A I denique vel A M- radius, 


THEOK: © 


In refanguls ſphzrico, « Radius oF ſinus partis 
medix tangentibus extremarum adiacentiam, * Ttem 
coſmbus oppoſitarum ſunt reciprace proportionales, 

Fig. Ig (1. e. Radius eft ad tang. unius extrem? adjac. 
ut tang. alterius , ad {in. partis medix. Et Rad, 
ad coſ. unius extr. optoſ, Ur cof, alterius, ad fins 
partis medix ) Vel logarithmice ics 

Radius cum ſinu- partis medie xquatur fimul tan- 
gentibus extremarum- adjacentium, Item coſinibus 
oppoſitarum. 

Urriv{que partis tres ſunt caſus; Nam pars media vel 
eſt crus anguli recti , ſcil. DB aut AB; Vel comple- 
mentum hypocenuſ# AD; yel complementum angul! 


; obliqui , ſcil, comp. DAB aur comp. A DB, & 


M 5 Dem, . 


28 Trigonometriz Spherice 
Dem. r. Pars, poſits DB ( ta triang, ABD ) pro 
parte media, fic, 

Per 1. Len. eſt jm OB t Rad, :r tans, AB: tans, 
ADB, & permut, DD Be rAB:: Rad tA DB; fed 
per. 5 dat. eſt trans, compl. A DB : Rad. : : Rad. : rans, 
ADB; Erg. per 2 ax. 1. El. eſt fin. DB: tanz. A B:: 
tang. compl. AG B : Rad. Vel Invert. Rad, : tang, compl. 
ADB::tan, AB: firm, DB Similiier fi 4 B fit pars 
media, 

Dem. 2 Pars, poſits DB pro part. med. Per 2 Lem, 
eſt ſin. AD: Rad.:: fir. DB: fin, DAB; & permut. 
Rad, : ſim. DAB ( ſeu cf. comp. DAB):: fin. AD 
( ſeu co, comp. AD) : fin. DF, Similiter fi AB fiar 
mec1a, 

Urrtu:que partis caſus reliqui hinc patent. Nam pars 
media comp. AD cum ſuis extremis in triang, AB D 
exdem ſunt cum media DC ejiique fimilivus extremis 
In triang. G C D, 


PROBL. 


Fig. 16. Datis 'duahis partibus circalaribus tiiang:l1 
ſpherici refanguli, tertiam quamlibet invenire, 

Ex datis AB, BC, fi queratur ang, B, Pater ex 57 
def. comp. B eile parrem median habentem comple- 
mentum lareris AB, & latus B C pro extrem adjac. 1n 
triang X; Igirur per 1. part. Theor. ita fe habebic pro- 
Portico; Rad, : tans lateris BC : : tang, comp. lateris AB : 
ſin. comp. angul! B. Kic per regulam auream inventus , 
fi fir ſinus 54. 2, crit ang. B 36. g. | 

Sj vis ang. B in triang. Z ex datis A C, A, ita ſe ha- 
bebir proportioz Rad. cf. A CG :: coſ. comp. A(t. e. fin, 
A) : ſin. comp. B. part. med. quztitz. 

Si vis AB intriang. Y ex datis A, BC; patet BC 
eſſe part. med. atque-comp. A & comp. AB efle extr. 
oppoſ, & fic ſtabir proportio, Rad. : cf. comp. A B (teu 
ſm. AB quzfiti ) :: coſ. comp. A: fin. BC part. med. 
Tgitur productum ex primo & gto dividatur per 3tium, 


quotus erit 2dus terminus quzfir, Nam in quatuor pro- 
| porttonalibus 


l1bus 
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portiona!ibus ,produftum ab extremis #quatur producto 

a medijsz 4c proinide primus terminus dividens hoc pro- 

ducrum , dat 4im quaſic. 2dus grium, & 3tius 2dum. 

Sea calcuiuz ope logarichmorum eſt facillimus; Nam 
ex Theor. & Logaricnmorum natura paret hc reg. 

Radius cum finu partis medi extremarum una mul- 

Fatus dat alt:ram, Et utraque ſimul extrema radid 

miitata dat finum partis medi, 
Not, Hic per Extremas 1ntelligi earum tangentes vel 
cof:1s artifciales , prout iplz extreme ſunt adjacentes 


yel oppoiitz, 
THEOK. 3 


In triangulo ſph#rico ſpeciatim obliquangulo, Ia- 
Fig. 17. _m_ fimibas angulorum oppoſitorum ſunt proportia- 
natida, 

Sir ebliquang. E D A. ducti perpend. D B, duo fient 
rectans, EDB, DBA; fiar DB pars media utrobi- 
oue; rake Extr. oppol. 1n rectang, A D B erunt comp. 
AD #% comp. A, ſcd in rectang. E DB erunt comp. 
E {5 & comp. E. led per prac. eft Rad. : cof. comp. 
DAB3:: co. comp. AD: fin. DB, vel Invert. cof. comp. 
DAB:Biad.::/n. DB : of. comp. AD: ſed etiam eft 
Rad. : co. comp, DE B:: cf. comp. ED: in. D B Erg, 
ex Xq:talir, pertiirhb, eſt cf comp, DAB : cf. comp. 
DE B-: : cof. comp. E D : cof. coinp. AD. feu fin, DAB: 
fn. DEB:: fin. ED: fin. AD. Q. E. D. 


PROBE 
Datis duonbus lateribus 4A D, E A cum angulo D 
Z uni eorum oppoſito, invenire. angulum E alteri oppoſs= 


Xx tum, Er datis anzulis D, E, cum lutere AE unt 
eorum opp3ſito , invenire latus D A alteri oppoſitum, 
Urramque facile jir : eſt enim in triang. Z, sin. D : Sits 
AE:: sim. E : DA, EcinX, sin. AE ; sim. 3 5 2th 
AD: 7. E., Qui finus 'n canone Trigon. ſupponatur in- 
dicare arg. E efle vel 72, g. vel 108. gr. Quod f! latus 
A ÞD iupponatur efle 74. gr. arque fic magts accedere ad 


M 4 $0. 


| <3 PE . ; . 
go Trigonometris Sphericz, 
— 3 gr- quam vel 92 yel 108, tunc per cor. 4 th. þuj, eric 
- £ 7 2e FQ 


: THEREOR 8. 


S! perpendicularis D B triangulum obliquangulum 
reducens ad duo refanzula ABD, BDE, ſemper 


media unius relangult, ad partem mediam alterius; 
ta altera extrema unius , ad alteram alterius. 


Patet. Nam per 6 th. eft Radius ad communem extre- 
mam DB, ur altera extr. primi retang. ad part. med, 
eJjuſdem ; & ut altera 2di ad part. med. 2di, 


PROBL. 


Fig. 19, Tn triangulo obliquangulo , tribus datis quorum 
unum jaltem eſt latus , quartum quodlibet invemire, 


Ducatur perpend. ab uno angulorum hac conditione , 
Ur unum e rectangulis duo inde habeat data, & alterum 
vni operatione acquirat unum. Sic in triang. Y, datis 
EA, DA, A, duvcatur a D; fic enim in retang. DAB 
habentur duo data A & DA, & in altero unum inve- 
Niri poteſt per unam operationem, 


In his refang. obſerventur partes circulares ut ante 
{ etiam hyporenuſa hypotenuſe reſpondeat, baf's baſi) e 
qui':us ſemper ponatur perpend. pro una extremarum in 
utroque re&angulo, quamvis calculum nunquam 1ngre- 
diatur. : | 

Si in Y, datis AE, AD, A, quzratur DE: per 6th, 
inveniatur A B : Dem. per przc. pro E D, ( quoniam hic 
DA & D E ſunt partes med. BA & BE alterz ex- 
tremz oppoſitz ) eſt coſ. BA : coſ. BE: : in, comp. 

' DA: 5in. comp. DE, 


Item fi datis DA, DE, DAE, in triang. Z, quz- 
Tatur ang. ADE; prius ex datis DA, DAB inre- 
fang. ABD inveniatur ang. B DNA. dein pro ang, 


E DB ( conſequenter pro E D A ) quoniam in his re- 
| rectang, 


Fig. 19. poratur pro una extremarum in utroque; Erit ut pars 


L—_— co WW, Wo 


re&ang. ang, BDA & BDE ſunt mediz, arque I A 
& DE alterz extr. adiac. Dicito, eſt tang. comp. DA: 
tang. comp. DE : : sin. comp, BDA : $in. comp. B D E, 
Ex his rcliqu1 caius inrelliguncur, 


THEOR, Q, 


In trianguly ſphzrico AD E,, Si ſemidifferen- 

tia crurum addatur ſemibaſt , eidemque detrahaturz 

Fig. 21, Tunc erit , Ut reftangulum ſub ſinibus crurum , 

ad relangulum ſub ſimbus ſummz QF reſidui ; Tia 

quadratum radi, ad quadratum ſinus ſentangul; 
comprehenſt = D, 

Hujus theorematis figura eſt projectio analemmarica. 

Eſt BD = ED, & propter avg. AHD—=GHN. eft 
arc. GN=AD, horumq:e crurum fivs BC & GO, 

Rurſus , ditfferentia crurum A D, ED ſu DB, e«&ft 
AB. taſis argulo comprehenſo oppoſita eſt AE ſeu 
AS, Sit SK —=AB, fic eritarc. AK iumma taſis & 
diffterentix crurum, A R ſemiſumma ſeu ſumina ſemi':a- 
ſeos & ſemidifferentix crurum, quam hic yoco Su:nmam, 
& A Veſt ſinus ejus, 

Inſuper uc dictum, A E ſeu AS eſt bafis, & 4B dif- 
ferentia cfurum, & fc arc. ES eſt differertia baſis & 
differentix crurum, & arc BR ſemidifterentia, ſcu dif- 
ferentja ſemivaſecs & {emidifterentix crurum , guam hic 
voco. Refiduum , cjuſque fim-s eft recta -  R. 

Supporatur ſemicirculus GP M perpendicul#'ter erigi 
ſuper planum circuli AKPMD, rtiinc arc. G X erit 
menſura anguli comprekenti D, & QX finus e£3us re + 
ctus, GQ verius. 

Dem. QH & EC ſunt ſimiles finus rei, & G 9, 
B E, ſimiles finus verſi pro radijs GH, B C, Iten G O01 
& BLE ſunt triang. ſimilia, Ideo ef GH:BC:: 
& ntprogg GQ: BE; Er GH: GO::BEiBK 
ed per cor. 21. I. proportionalium produQa ſunt provor- 
rionalia , ſeu rationes compoſicxe ex zq::alihus rationt- 
bus ſunt @quales, ſcil, Giq: BE x GO::GY) 


xBE: 


32 Trigonometriz Spherice. 
xBE:BExXBL, Et dividendo GQx BE & BEx 
.B L per EE, erit GHq: BCXxGO::GQ: BL. & 
Trvert. BCxXG\}:GHq::BL:GYQ. 

Rurſus ob AK=—=BS, fimiita 1ſunr triang. retang, 
SBL & HAV; Item YGH & QGX obang. YGHA 
utrique communem; Ideoque AV : AH:: BL: BS, & 
G T:GH::GQ: GX, Erg, AVxBS=BEBLxXAH 
ſeu Rad, & GY x GX —=GQ x GH teu Rad. produ- 
aim ab extremis -produtto a med1js; Erg. per 11. ax. 1, 
EL AVxBS:GYxXGX::BLxRad.:GY x Ral, 
Er dividendo B L x Rad, & G Q x Rad. per Rad, eric 
AVx BS:GYxXGX:: BL: GQ; fed utante, eſt 
BL:GQ::BCxGO:GHq lfeugq. Rad, Erg. per 2 ax. 
I. El, eſt BC Xx GO::q Rad. :: AVXBS:GY x 


GX ved::AVx - BS:GYx-GX, he, BCx GO: 
q. Rad, :: AVxBR:GYq Q.E.D. 


TROL Io. 


Datis tribus lateribus trianguli [pherici, invent: 
re ahgulum, 
Calculus hic idem , qui in anguly inventione ex datis 
Jateri>us trianguli re&iline! ; f1 pro cruribus , ſumma & 
reſiduo ſumantur eorum ſinus. 


TT MHEDR 2 


Datis omnibus angulis , invenire latus, 


Pex coy, &. Theor, Convertantur anguli in larera, & latera 
in ang-los; Et tunc ex datis tribus lateri1bus , 11 quz con- 
verſi ſunt anguli triangvli propofit! , inventatur angulus 
atque hic xqua!is erir later! trianguli propofirt quzfito. 

$i canon logarithmicus ad manumn non fir , tine quo 
vrrumque hoc fſumms prolixum ef}; ſequente utaris D. Ne- 
p*ri theoremace, cujus demonſtratio brevitatis gratia hic 
omitritur, ; 

Ut tangens ſemibaſis were , ad tangentem ſemt- 
ſummz crurim ; Ita tangens ſemidifferenti# crurum, 
ad tangentem ſemibaſis alterne. 
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| Eucl, Lib. 1. j Elem. hec | | Euct. Js | Elem. hec | 

I 4X, 2 4X, I 24 2 pa 10. 3, 
3 S+&4$ [438 1 25 2 pd. 11. 3 
6. 7 I Cor. 5, 1 || 20 12 tb. 3. 

8 I 4x. 2 27. 28 9 th. 2 

9 I ax, I 29 8 th. 2 
Io. II 2 th. 2 Core 29. Co. 14-0 
I2 6 AX. 2 30 0th, 2 
13 12th 2 3L Fr. 9: © 

I4 1th. 2 32 210. 3 

19 I ax. I 133 11th, 2 
20 2 pa, 8. 1 j:34 1 th. 3 
Prop. 1 2 pr. I. 3 || 35+36- 37- +3814 th. 3 

2 6 po. 2 ' 39. 4O Is th 3 

3 7 po. 2 '41 16 th. 3 

4 I Pa, IO, Z |; 42 pr. 16. 5 

5 2 pa. 4 3 ||43 17 th. ; 

6 1 Þ4 4+ 44. 45 I pr. I7. 3 
8 1 pa. 11. 3 || 46 I pr. 0G 3 
9 2 Pr. 4 2 |{ 47. 48 Cor. 376 3 
3 3P- 4+ 2 [EUCL. 2 - Elem. hzc. 
IT 4 Pre 2 

I2 $f. 4 2 ff 14th. 2 

13. 14 6 th. 2 2 16 th, 2 

I; " th. 2 3 15 th. 2 
15. 17 2 th. 3 4 17 tl. 2 

18. 19 i s th, 3 | s 20 th. 2 

20 '1 th. 3 | 6 22 th. 2 

21 '6 the 3 k 18 th. 2 

22 pw. 43 19th, 2 

23 1 fr. 4+. 2 | 9 21 th. 2 


CILELLEAS ID TSESS, 


Z5.&ES 


—_ onigudiitn Euclid ab authoribus 


citatx expedite 1nveniantur in his Elementis, 
ſequens indicat Tabula, 
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Elem hzc, 
i 3 Pr. Ife 4 
I PY 44 4 
I PV. 3. 4 
Pr. 42 4 
Pr. 45: 4 
Ir. 39. 4 
Þr 58. 4 
I PY. 33. 4 
I pr. 40 4 
2 PL. 43 4 
Elem. hac. 
Li-23. 
22 th, 
11 &#T, 
I3 ax, 
I2 4X, 
I4 ax. 
2 AX, 
2 th, 
19 ax, 
2 C0, 
I Co. 
= th, 
Io th. 
g th 
Is th, 
10 th, 
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31 th 
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r 5 at). i M 46 thy | 
Prop. I 28 th 3 117 i44 1h 3 
2 18 t1, 3 EUCE. 11, Eiein. &c, 
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4 25 th. 3 1 2 4X. g 
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| I le. 13, 1 '[33 9th. 7 
2 39th. x |] 34 7 th. q 
2 1 Co. 38.1 ,|35 I0 th, 7 
5 2 Co. 38.1 ,|37 11th. 7 
Ss. 6 40 th, 1. 40 7 
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Pro FERRATIS ita Legendum, 

Ag. 21- lin. 15. ſupple, fedconv. rr. perqtam.p. 13.1.29. 
P ADS.Pp. 14-1. 14. hh. e-—g-P- 16. |. 7. E coatra. Item. Az 

- A” B;z:C:C- D,quz diciturConyerlio Rationis.ln th. 14.15. 
x6, dele, & e contra. p. 24. 1 16. cognitis differentia, extremorum. 
P. 26.1.13 A +B:Biltem in th.3z & dem. ubiq; dele,primam yel, 
rertiam vel, A vel, C. vel. p. 27. 1. 20. A>AX.P. 40. l. 4. vid. 2. 
COL, 14.4.1. 12.AXx. I. p. 44+ I. 6. Fig. 17.p.45-l. 15. HCILBG. 
P- 50. 1. 7. per t5+1.23.dele =ZE.p. 51.1.7. =FZq. L 11.2Eq. 
P. 56. 1. 14. inctriangula. 1.15. bis tot. 1. 22, pers. 2. p, 57. 1. 17. 
PEI. 1.p.4.2.P. 58. 1. 3. BDC> . p-62.1. 12. ACBA FEH. 1. 19.CF. 
I. 24. DF. 1. 26. CG cum. p, 63. 1. 17. NAL= CEA. |. 2s. ADC. 
I. 28 ducCGU11 EF. p65. 1.27. pert 1.p. huj.p. 66. 1. 16. CB duca- 
turpecLin fig. 21-p-68.in cor. 2 BX & XC, pro BD & DC. 1. ulr. 
& YD. p. 69-1. ix, probl.18, 3.1. 22.vid.26. fig. |-24.34- 3C. 3qq. 
1 pen. vel ZAS p. 73.1. 30. OF, Ol.p. 93.1. 2. BG, &divid. eſt. 
HC: BH::AG: Bo, |. 11.dele, BH= OF &, p.77.1. 8. &1. 24. ex 
39. 3. p. 78. l.g. Fig. 35. 1,13. HO: HI: p. 80. L. 2. CDq. p. 8r. 
I. 15. +DCq. p. 82.1.15.per 16.2.p.88.1.19. HO commune. p.89., 
I, 2. G. 1.4.4. p. 983. 1. 11. FGB.1. 14. GB <. 1. 19. duc. AC. p. 
Ior.l.1. >.l. 27 FDE. p. 104.1.1z3. AB: EG. 1. 17. Lnſctibantus 
& circumſcribantur. p. 108. 1. 20.-5-LP, 1. 24. & 26,3. p. 111, 
I. 5. BOCA BCO.p.113. 1. 18. per. 42. 3. pai4. 1, 14: pet It. 4. 
P- 118+ |. rx. vid. fig. 5.p. 119.1: 19. RAO. p. 1201. 4 ſunt BDG, 
. 1. 6.ax huj. vel. 10d. 2.p- 121.1. 18, DF. 123. 1. 20, vid. fig. © 
12. Pp. 124. 1.14. per. 1d. 6. p:125.1. 4. DB in.p. 127.1. 26. AH, BG 
P-1231. 19. per 14.3. p. 130. 1.25. converſa ficdem. fi dicatur 
CK= AMS. tunc( utjam prob) erit ami: FK:: CF-S, contra hyp. p. 
I33-1-3.h.c.per 25. 3.per140.1. 16. a. X. Z.B= p- 142 in ferie 
Stat-Sp. r43.1.7.per 25. 3.1.29. ſagittz Oa. p. 144+ I 2, per 25. 
3+1. 17. vid, fig. 9-p. 145.1. $.Cor. is. 4. item Xd-1242 1, 53. 
0”: aZ1.ult.per4n) eſtd—n, ad 4d n,ut+4 nad, p.,146.1. 7. 
-F d. ln Tra. p. 8.1. 14.ris 150. p. 10, |. 10, @FS4 CE, l. 18. 


| Sec. av 1. 26. LCq. p. 11. 1-13. = SP.p. 12. 1,2. Dat. z, Pp. 15. 1. 


I5. duplicatoauter. p. 18.1.25.BCR,p. 20. 1. pen. adde, yel potius 
dicas, per zth. ED: RAD:: EB: coſa. E. ſimiliterpro A, & pro DB. 
comp. DEA. ad 180. gr. p. 21.1.5. EB. cit. p. 22. 1. 12- quorum 


 faltemduo. l- 28. ſuntDB, 1,29.ſed- AB.& comp. DAB. p. 2 3. dele 
: lineas 18. 19. 20, p. 24.1. 11. Q.E-D. 2do. l. 12. patetprimum. 
: IL x2, GCF.p. 25.1. 12. ED2 LC. p. yol. 2- 108. gr. l. 27. dein. 
| P, 31.1. 39.verſus, & GY (inusreftus dimidii. p. 33. 1. 4. aK11BSs 


| InnT A BULIS. 
In Tab. 2, fig. 4, & 11. carent X, fig. 8, caret A,& $, fig. 12,ca- 


3 cet BE. In fig.22,fiat BIR. fig. 25, carer Y. In fig. 4, tab. 3. BOA. 1n 
F fab. 4. fig. 27. carct O.In tab. 5 fig. 43. caretS. R. T. infra E, A, B» 
fg. 3. fir CEF, 1n tab. », fig. 21. fit D, pre O. fig. a2, fit F, pro D- 


In tab, g. fig. 21 duc retam. BS. 
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